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I. DESCRIPTION OF BUILDING AND CONTENTS 

a. Description . The USD #306 school building serves an 

estimated 750 students ranging in age from Kindergarten to 12th grade with 
approximately 140,000 of floor area. General building construction is 

metal frame with brick fascia. Low heat loss characteristics are incor- 
porated into building construction by the use of double glazed windows with 
a low ratio of wixidcw to wall space and the generous use of batt insula- 
tion. Building thermal characteristics are typified by overall U-values of 
0.05 and 0.07 for the walls and roof respectively. An aerial photograph 
including both school and collector field is shown on page 9. 

Building heating consists of a closed loop water to air heat pump system 
with individual heat pumps in each classroom area, as well as roof-mounted 
heat piiraps for the larger areas such as the gymnasium and the auditorium. 

The auxiliary heating system is all electric. The domestic water heating 
system consists of electric powered hot water generators which are sup- 
plemented by solar pre-heatiiig. 

The solar supplemental system was designed to contribute appr jximately 50 
percent of the building's space heating needs and 80 percent of the domestic 
hot water needs for the year. Early estimates of the power costs savings 
to the school district are approximately $10 ,000-$11 ,000 per year. 

b. Design Philosophy . In the early design stages of the facility, 
the school hoard authorized the design of a system with sufficient flexi- 
bility to operate either with or without solar supplemental heat. The 
solar collectors were to be included only if a grant could be secured to 
pay for part of the solar installation. Accordingly, these provisions were 
included in the design for a future solar system. Construction was well 
underway before the grant application was approved to install the supple- 
mental solar heating system. These provisions for future installation made 
it relatively easy to incorporate the new solar equipment into the existing 
building system. 

c. Solar System Design Overview . The building heat pump system 
requires circulation water temperatures between 70° F and 95'* F. Because 
of the relatively low temperatures required the decision was made to use 
flat -plate collectors for solar energy collection. In comparison with 
high-temperature collection systems this resulted in lower overall costs, 
simpler design and greater operational efficiency. 

(1) General Description . The entire solar supplemented building 
heating and cooling system, shown schematically on page 10, consists of four 
heat transfer loops. In the first loop a glycol/water solution is pumped 
from a field of solar collectors to the tube side of the solar loop heat 
exchanger. Water is pumped in the second loop from the shell side of the 
same heat exchanger to thermal storage tanks each equipped with auxiliary 
electric heaters required for solar system back-up. In the third loop, 
water is pumped from the thermal storage tanks to the shell side of a 
second heat exchanger used for domestic water preheat. Building space 


heating and cooling is performed in the fourth loop as water from the 
thermal storage tanks is pumped to the individual building heat pumps where 
heat is either pumped out of (room heating) or into (room cooling) the 
water source. Since each heat pump is capable of independently satisfying 
its individual load, the cooling of internal heat gains in one area of the 
building provides heat to other areas requiring heat via the central energy 
thermal storage tanks. 

The physical location of major equiprae.nt items is in two areas, the 
mechanical equipment room and the collector field. 

(2) Site Planning . The collector field is located on level 
ground approximately 120 feet due south of the southeast corner of the main 
school building. Overall field size is 154 feet by 70 feet with individual 
collectors facing directly south and tilted at an angle of 53° from the 
horizontal, optimum for solar energy collection during the winter months. 

The collectors are ground mounted due in part to the installation of col- 
lectors after the design of the building had been completed and to the 
belief that ground mounting would allow easier maintenance and better 
public view of the actual solar hardware and avoidance of roof leakage 
problems . 

Internal headering between individual collectors allows for their arrange- 
ment in rows. A structural steel frame, embedded in concrete piers, was 
used to support each row. 

A 4 feet high chain link fence surrounds the collector field at a distance 
of 10 feet from the field perimeter. 

Supply and return piping mains for the collector field were run underground 
from the main to the field proper. All the piping within the field itself 
is above ground. 

(3) Major Components . The following are brief descriptions of 
the major solar system components. (See Appendix B for manufacturer's 
literature . ) 


(a) The collectors are of the flat-plate type with single 
tempered glazing and black chromium absorber coating. Internal cross tubes 
and manifolds are copper and are arranged in a gated flow configuration. 
Aluminum absorber fins are mechanically bonded to the cross tubes. 


type. 


(b) The heat exchangers are water-to-water shell and tube 


(c) Pumps for the circulation loop from the thermal energy 
storage tanks to the solar heat exchanger are base mounted, centrifugal 
type. All other pumps in the system are in-line centrifugal type. 
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(d) The expansion tanks are ASME rated with gauge glass, 

(e) The air separator is a pipeline-mounted steel tank with 
strainer. Tank inlet and outlet are tangentially-mounted. 

(f) The three way flow diverting valve is made of cast iron 
with flanged ports. Two temperature sensitive control elements are inter- 
nally mounted, 

Cg) The heat re.iector consists of a finned-tube radiator 
and motorized fan mounted on a steel base. 

II. PROJECT COST DATA 

Consultants Costs 


Wilson & Company, Engineers & Architects $ 15,635 

Intertechnology Corp. 1,535 

Contractors 

Mechanical 

Buckley, Inc. 163,700 

Electrical 

Electrical Equipment Co., Inc, 11,476 

General 

J,S. Frank Construction Co., Inc, 87 ,807 


TOTAL CONSTRUCTION COSTS $280,153 

DOE Funding $ 181 ,000 


PROJECT COST TO OWNER $ 99,133 


The project, as bid and built, had no cost overruns. However, moneys were 
not provided for monitoring instrumentation, which will be necessary if 
extensive performance data collection is ever desired. 

III. ACCEPTANCE TEST PLAN DATA 

Testing of the solar system, during construction and after, was handled by 
the contractors involved, under observation of a designated Wilson & Company 
representative. The following are outlines of the testing performed. 

a. Mechanical . With the exception of the solar collector arrays, 
system piping and components were hydrostatically tested at a pressure 
equal to that in the water main serving the building, approximately 55 
psig. The collector arrays were hydrostatically tested at 30 psig. Each 
of these test pressures was held for a 24 hour period. 

All pump motors were tested for proper rpm, suction pressure, discharge 
pressure and motor current and voltage. 


3 


b. Electrical . The completed wiring system was tested for open 
circuits, short circuits, and grounds. Load balancing was performed on the 
electrical distribution system to provide a balanced load on each phase. 

The system became operational in September 1978. The collector to heat 
exchanger loop was first filled with water for testing and balancing under 
operating conditions. In October 1978 the water was drained and replaced 
with a solution of 50 percent propylene glycol and 50 percent water. 

The temperature, flow rate and manual calculations that have been done 
indicate that the system is collecting thermal energy as predicted. Since 
no thermal energy recording instruments were included in the project 
detailed performance information cannot be provided. 


Wl LS O N 

i Company 

Engineers i. 

Architects 

Offleto Loomtion... 031 EAST CRAWRORD AVS. 


©13 ea?'0433 


SAUfMA. KANSAS OTAOI 


EMC3( NEERS 
ARCHITECTS 
RLANNERS 


Ar> Eaiual Ot^t^orttjnitv 
enrtploy&r 


Mulling Adtirooa.., RO. BOX lOAS 


SALlfMA, KANSAS OTAOI 


16 May 1979 


Mr, Kenneth D. Sowell 

Contracting Officer 

National Aeronautics & Space Admin. 

George C. Marshall Space Flight Center 
Marshall Space Flight Center 
Huntsville, AL 35812 

Re: DOE Contract EG-77-A-01-4077 

Interim Performance Criteria 

Sir; 

Consider this letter as our letter of certification that the solar heating 
system under discussion meets the Interim Performance Criteria, where 
said criteria are applicable. 


WILSON & COMPANY 



George W. Chitwood 
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V. OPERATION AND CONTROL LOGIC 


The solar system operation may be divided into two semi-independent control 
sequences, thermal storage tank heating and domestic water heating. A 
schematic of the control system is shown in Appendix A drawing M-20, 

Solar Heating System Schedules and Schematics. 

£. Thermal Storage Tank Heating . Heating of the tank is accomplished 
by differential temperature control of the system pumps. When the collector 
plate temperature rises 20® F above the water storage temperature a tempera- 
ture differential switch, TDS-1, wil.l start the collector loop pumps, P-5, 

6 and the storage loop pumps, P-3, 4. The pumps will continue to run until 
the temperature differential, as sensed by TDS-1, decreases to 5° F. 

If the differential has been reduced to 5“ F but the collector temperature 
exceeds 190° F a temperature switch, TS-2, will override TDS-1 to keep the 
collector loop pumps running to provide circulation through the heat rejector. 
At 210° F an internal sensor stares the heat rejector fan. 

b. Domestic Water Heating . Again heating of the tank is accomplished 
by differential temperature control of the system pumps. When the thermal 
storage tank temperature rises to 20° F above the domestic water tank 
temperature a temperature differential switch, TDS-3, will start the domestic 
water pre-heat pumps, P-7, 8, 9, 10. The pumps will continue to run until 
the differential decreases to 5° F. 

When the domestic water tank temperature reaches 140° F, regardless of the 
current differential temperature, a temperature switch, TS-4, will override 
TDS-3 to stop the pumps . 

VI. PROBLEMS ENCOUNTERED AND SOLUTIONS 

Cost escalation from the time the proposal was prepared to the time that 
the contracts were actually awarded was responsible for several changes 
aimed at keeping the project on budget without the sacrifice of any essen- 
tial items. By deleting the permanent installation of standby pumps (these 
are stored in shipping crates in the equipment room), shifting from the use 
of base-mounted to in-line pumps and careful analysis and redesign of the 
collector structural support system, considerable cost savings were effected. 

One of the structural problems encountered was alignment of collectors on 
the mounting frame. This was solved through the use of slotted holes in 
the structural framing members allowing some "play" between collector and 
mounting frame. 

The factory supplied pressure cap for the heat rejector was found to have 
too low a pressure rating. It was replaced with a higher rated cap. 

One of the major problems encountered was that of the hose connections 
between adjacent collectors. The design of these hose connections proved 
to be extremely tight, allowing very little room to work. The collectors 
had to be modified in the field by cutting so that installation could 


actually be made. These hose conaections , although satisfactory aow, 
pres ?nted difficulty in securing a leak-free installation, and required 
considerable effort on the part of the mechanical contractor. 

Problems were encountered with some of the solid-state control components 
and the use of unshielded control cables. Both of these items have been 
replaced and are now operating satisfactorily. 

Glass breakage of some of the collector cover plates occurred on the job. 

All were immediately replaced. Real-life testing of the tempered glass in 
a Kansas hail storm has not occurred yet, but the owner has secured insur- 
ance coverage for glass coverplate liability. 

VII. SUCCESSFUL COMPONENTS OR PROCESSES 

The entire project is an overall success and works as it was intended, 
despite minor start-up problems. Some of the more successful, design 
features which should be mentioned include the use of preinsulated jacketed 
steel pipe for the underground portion of the piping, tempered glass for 
the collector covers and metallic jacketing for exterior aboveground insu- 
lation. In erecting the structural steel support system, the general 
contractor used a laser type alignment device which proved helpful by 
making actual collector installation easier. As previously mentioned, the 
use of slotted adjustable bolt attachments for the interface between the 
structural steel frame and the collectors proved very helpful in collector 
installation. 

One of the best design featues in the entire project was the use of internal 
headering between individual collectors. This minimized the connections 
between the collectors and the supply and return distribution mains and was 
extremely helpful in controlling the cost of the project. Calibrated 
balancing valves were used to adjust the flow at each bank of collectors 
and a reverse -return type piping distribution system simplified the job of 
balancing flows to the collectors. 

Incorporation of the future installation of solar supplemental heat into 
the original system design made the work of interconnecting after the 
system was well under construction relatively easy. Only minor modifica- 
tions to piping were required. 

VIII. LESSONS LEARNED AND RECOMMENDATIONS 

On subsequent projects dealing with supplemental solar heating, the fol- 
lowing changes would be desirable; 

1. Spare glass coverplates should be ordered for the Owner to have in 
case of accidental breakage, 

2. Brazed or soldered internal heater connections between solar col- 
lectors would be more desirable and less time consuming for field instal- 
lation . 
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3. From the standpoint of avoiding potential roof leakage problems > 
ground mounted collectors are preferable to roof mounting provided space is 
available . 

A. The structural steel collector mounting system could probably be 
improved and installed in a less expensive fashion by incorporating some- 
thing similar to a Uni- strut system. 

5- The heat rejector radiator pressure rating should be high enough to 
avoid problems with pressure blow-off. 

6, A permanent removable cover should be provided for covering of col- 
lectors and heat rejector when system is not used during summer months. 

7. On any future project it would be advisable to include some simple 
basic instrumentation for project monitoring to determine the extent of the 
solar contribution and its effectiveness. 
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AS-BUILT DRAWINGS 


A-1 

DRAWING M-19 

SOLAR COLLECTION INSTALLATION 

A-2 

DRAWING M-20 

SOLAR HEATING SYSTEM-SCHEDULES AND SCHEMATICS 

A-3 

DRAWING M~15 

SOLAR COLLECTION SYSTEM LAYOUT 

> 
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DRAWING M-5 

DOMESTIC HOT WATER SYSTEM LAYOUT 

A-5 

DRAWING 1 OF 3 

SITE PLAN 

A-S 

DRAWING S~17 

COLLECTOR MOUNT DETAILS 

A-7 

DRAWING E-1 

SITE ELECTRICAL LAYOUT 
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00 

DRAWING E-4 

BUILDING ELECTRICAL SCHEMATIC 

A-9 

DRAWING E-19 

ELECTRICAL FLOOR PLAN 
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APPElMDtX B 


PARTS LtSTING AND MANUFACTURERS LITERATURE 


PARTS LISTING INCLUDES MANUFACTURERS DATA AND LOCATION ON PLANS. 
B1 - 1 SOLAR COLLECTORS 

LOCATED SOUTH OF SCHOOL BUILDING, SEE DWG. 1 OF 3 AND M-19 
B2-1 HEAT REJECTOR 

LOCATED SOUTH OF SCHOOL BUILDING, SEE DWG 1 OF 3 AND M-20 
B - 3 SOLAR HEAT EXCHANGER 

LOCATED IN MECHANICAL EQUIPMENT ROOM, SEE DWG. M-15 AND M-20 

B - 4 DOMESTIC WATER HEAT EXCHANGER 

LOCATED IN MECHANICAL EQUIPMENT ROOM, SEE DWG M-S AND M-20 

B5-1 PUMPS AND ACCESSORIES 

LOCATED IN MECH. EQUIP. ROOM, SEE DWG M-S. M-15, AND M-20 

B6-1 AIR SEPARATOR 

LOCATED IN MECH. EQUIP. ROOM, SEE DWG M-1S AND M-20 

B - 7 EXPANSION TANKS 

LOCATED IN MECH. EQUIP. ROOM DWG M-15 AND M-20 

B8-1 RELIEF AND REDUCING VALVES 

B9 - 1 THERMOSTATIC VALVE 

LOCATED IN MECH. EQUIP. ROOM DWG M-15 AND M-20 

BIO - 1 TEMPERATURE CONTROLS 

LOCATED IN MECH. EQUIP. ROOM AND ON EQUIP., SEE DWG M-20 

B11 - 1 PRE-INSULATED UNDERGROUND PIPING 

LOCATED SOUTH OF SCHOOL BUILDING, SEE DWG 1 OF 3 

B12 - 1 PIPE INSULATION 

SEE DWG M-5, M-1 5, M-1 9 AND M-20 

B13 - 1 THERMAL ENERGY STORAGE TANKS 

LOCATED IN MECH. EQUIP. ROOM, SEE DWG M-15 AND M-20 

B14 - 1 BLIND FASTENERS 

LOCATED ON COLLECTORS, SEE DWG S-17 


APPENDIX B 



COST EFFECT DESieN^^I^I^ 
SOLAR COLLECTORS V#lali^ 



19 WINCHESTER STREET, WARRENTON, VIRGINIA 22186 

TELEPHONE (703) 347-0550 
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The Bottom Line 


The CED Collector is Cost Effective Because: 

It provides rapid roof top or ground mounting clips to reduce costly field labor. Instal- 
lation costs can run over 25% of collector costs. 

Large 1 5/8" OD Copper fully insulated manifolds are available inside the box to eliminate 
the need for unsightly exterior piping, which can add $2.00 per foot plus rooftop brazing 
labor and insulation. 

Quick connectors are available to rapidly join a row of boxes together up to 150 feet long 
without brazing or soldering. Can be taught easily to unskilled labor, 

SCA boxes are 4' x 8' tb fit building standard modules and to require fewer connections 
on the roof. 

SCA boxes are structural, requiring support only at the ends to provide the correct tilt 
angle. 

All SCA CED collector materials are designed to last 25 years or more. Other collectors 
which use black paint will have to be recoated in 5 years, according to the paint supplier. 

SCA has designed for the highest available efficiency so that a small collector area will 
supply the heat requirement. This saves both collector initial cost and installation cost. 
In addition, the SCA thermal control design permits double glazing efficiency with a single 
glaze. 

CED provides expansion joints in the manifolds and in the boxes. 

CED permits on-the-roof glass replacement should that ever be required. 



Solar Corporation of America 

19 WINCHESTER STREET, WARRENTON, VIRGINIA 22186 
TELEPHONE (703) 347-0550 
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Efficiency 
of Single 
Glazed! 
Celleclors 
with 
Different 
Selective 
Coatings 



CED Mark IV Solar Collector 


Solar Corporation of America 
offers a high technology solar 
collector; designed to last the term 
of your mortgage and to keep 
producing the most heat for the 
installed dollar available with cur- 
rent technology. We believe we are 
the only company who offers all 
these top features; 

• Custom design service. 

• Collector can use water 

or any conventional coolant. 

• All copper liquid system for 
corrosion resistance. 

• Tempered, high transmittance 
3/16" glass in one or two- 
pane styles. 

• High temperature seals for 
dry-plate terufjerature resistance. 


• Black chrome on absorber for 
highest thermal performance. 

• Fiberglass insulation in 
galvanized steel box modules. 

• Uniroof , Uniside , com 
centrating, planar, and free- 
standing designs. 

• For heating and cooling 

or heating and hot water only. 

• System engineered for low- 
cost installation. 

• Installation available; collector 
only or complete system. 

• Two-year limited warranty. 

• Extended warranty and 
maintenance avai!al)le. 
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*lnslallalion 

*Service 







*Design 

*Manuffaclure 

*Marlceting 


Solar Corporation of America takes 

pleasure in announcing its increased 

line of products; 

• Solar Collectors for Buildings 
and Homes. 

• Solar Hot Water Heaters. 

• Solar Swimming Pool Heaters. 

• Solar Collector Modules for 
the Do-It-Yourselfer, 

• Solar Heaters for Commerce 
(Restaurants, Motels, 

Laundries, Car Washes, , . .) 

• Solar Heaters for Industry. 
(Process Heat) 

• Solar Crop Dryers. 

• Solar Air Conditioning 
Equipment. 


The SCA line of CED (Cost-Effect- 
ive Design) solar collectors are 
backed by America's leading solar 
engineering consultants, InterTech- 
nology Corporation (ITC). 

The CED collectors are winning 
wide acceptance for their life-cycle 
low cost. 

SCA will be most responsive to the 
needs of both large and small solar 
requirements. 
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Spec iti cat ion 770^i01 
Solar Collector - Hediuat Teiiiperoture 
Model Mark V 




J 


Glazing; Glass. 1/3" thick, rtcnipered low iron, single Xilazed; .- = .3D. 


■S 


1 . 

2 . 

3. 

4. 




Glazing Seal; Continuous inolded CPDM nibher. 
Pressure Plate: 18 Ga. stainless steel type 304. 


Fasteners; 3/4" x -r-lO Truss Head stainless steel sheet metal screws 
at 12" + O.C. 




e<xc! 




5. Frame: 20 Ga. galvanized steel, welded corner construction. .qY/o 

6. Fin Tube Absorber Assembly. 

A. Manifolds: Two, berddravn. type M copper tubes , (j/lji' ilo'jiinal . 

8. Cross Tubes; Fight, h.arddrawn.. type M copper tunes, 1/4” p nominal,. 
C. Absorber Fins: F.ightJllufaiwa^ x 4.22 x 69.5". 

Absorber CoatirioC^B! ack pain0- a=0.95 c=0.8. 


7. Manifold Connectors^- High temperature formed rubber hose with hose 
clamps. \Si/iCOQj 


8 . 

9. 

10. 


Insulation - 1" fiberglass around eJges^ 3" /fiberglass under absorbe 


er. 


Working Pressure - 50 PSlGi maximum 100 PSTG. 


Area - 19.0 square feet (35 3/8" W x 77 3/8" ‘L x 51/4" 0 overall 
dimensions). 


11. Effective Absorber Area - 17.3 square feet. 


y-LCiO 


12. Heunting Provisions - Consult factory. 


'*l'^.'^ D/:y Weight -113 pounds. 
'l-.rril“5 ifH . 




lass 


( ^ ^Syc^j~7 y 

plus 

/ uX'c i ha, in . tOhsxsh 
do uu\OU' uarMaxi., 

14. Liquid Volume - .063 ft'^ or 3.95 pounds of water, . .. O ^ 

Y6 ,^<J?-L£ 

-pLa&yx) CX'-Kh.<'Ct: 

I,3.lC, pSOA'. 

Cc'dx L v: ■! acoi L cy^i ‘ ‘ 

-3^'^ 


Yhun'//c/c/ 

dbSOi-h(r r 
/nSu /Bf?br~) 


dhs 0 i-he r-“ C OB'f /r 
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Retail Pricing and Options Available for 
Model Mark V 



Mark V Specification 770401 


Base 'Price $208.00 


Options 

1. Water White Glass: High transmittance $ 11.00 

2. Black Chromium Absorber Coating with a-0.94 e=0.1 $ 45.00 


3. Optional manifold 2“ or 2 1/2" 0 Nominal - Consult 
factor^' for pricing. 


All option prices are in addition to Mark V base price. Options available 
in any combination. 

Prices effective 1 January 1978. All prices subject to change without notice. 
All prices exclusive of packing and freight. 

Collectors and accessories FOB Warrenton, Va. 


Retail Discount Schedule 


Volume (Units) 

1-10 

11-50 

51-100 

Greater than 100 


Discount 

- 0 - 

5.0% 

10 . 0 % 

Factory Pricing 


Order Terms 


1/3 with order, COD. Net 30 days with approved 
credit. Orders honored as placed. 
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EFFICIENCY 
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LIMITED WARRANTY 
(HUD Solar Hot Water Initiative) 


InterTechnology/Solar Corporation 
("ITC/Solar") 

100 Main Street 
Warrenton, Virginia 22186 
703-347-9500 


PRODUCT ■ 

Joule Box^^ (Solar Water Heating) System 


; EXTENT AND DURATION OF WARRANTY 

I 

I . System 

A. Extent 

i 

Any system failure caused by a defect in either materials, manufacture 
or installation by ITC/Solar or its distributor or agent will be remedied. 
All necessary (as solely determined by ITC/Soiar) replacement parts, 
labor, shipping or handling will be provided without charge to the 
owner. Where installation is performed by the owner, the warranty 
covers only defects in materials or manufacture and is limited to 
the provision, at the site and without charge to the owner of all 
parts necessary (as solely determined by ITC/Solar) to remedy the 
defect. 

B- Duration 

This warranty is effective for one (1) year from the date of completion 
of the initial installation. Any warranty replaced item will carry 
only the unexpired portion of the original warranty . 

II. Solar Collectors 

A. Extent 

1. Defects in materials or manufacture 

All necessary (as solely determined by ITC/Solar) replacement parts, 
labor, shipping or handling will be provided without charge to 
the owner. 

2, Corrosion of the absorber plate and other coolant passages v/hich 
adversely affects performance of the system 

All necessary (as solely determined by ITC/Solar) replacement parts, 
labor, shipping or handling will be provided without charge to 
the owner. (NOTE limitation in B below.) 

B. Duration and special limitation 

Excluding corrosion defects described below, this warranty is effective 
for five (5) years from the date of completion of the initial in- 
stallation, HOWEVER , the warranty for corrosion defects arising more 
than one (1) year from the date of completion of the initial instanT - 
tion covers only the cost of any parts or new collectors, delivered to 
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the site, necessary (as solely determined by ITC/Solar) to remedy " 
the defect. Any warranty replaced item will carry only the un- 
expired portion of the original warranty. 

ni. Other Components 

The other components (tanks, pumps and controller) used 'rt the Joule 
System carry their own manufacturer's limited warranty. Iii../Solar and/or 
Its distributors pass these warranties to the owner at the point of sale. 
In particular, ITC/Solar warrants against defects in materials and manu- 
facture of heat exchangers and tanks for a period of five (5) years. 

This warranty shall include shipping and handling but not include removal 
and reinstallation. 

OWNER RESPONSIBILITIES 

If the Joule Box^^ System is installed by parties other than ITC/Solar or its 
distributor or agent, the owner is responsible for insuring that the installa- 
tion is made in accordance with ITC/Solar specifications. 

Although ITC/Solar and/or its distributor will promptly inspect the system at 
the site to verify failure, establish probable cause, and determine corrective 
action, if the inspection reveals no warranty related defect, a reasonable 
charge may be made to the owner for the inspection. Any item to be replaced 
must be made available for inspection in exchange for a replacement. 


HOW TO MAKE A CLAIM 

A claim under this warranty should be made to the distributor from whom the 
system was purchased. li this cannot be done, ITC/Solar should be contacted 
directly. 


ITEMS NOT COVERED BY THIS WARRANTY 

ITC/Solar and/or its distributors are not responsible for any damage to the 
glass or other components of the system arising from causes not attributable 
to defects in materials, manufacture or installation. Damage attributable 
to natural disaster or other acts of God is specifically excluded from coverage 
under this warranty. 

ITC/Solar and/or its distributors are not liable for any incidental or conse- 
quential damages or any payment other than for repair, replacement or refund 
of the purchase price paid for the system. NOTE : Some states do not allow 

the exclusion or limitation of incidental or consequential damages. Therefore, 
this limitation or exclusion may not apply to the owner. 


GENERAL 

All warranties shall continue, to the extent of the warranty period remaining 
to any subsequent owner of the system, provided that the new owner contacts 
ITC/Solar or the distributor within thirty (30) days of purchase to establish 
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the new ownership, have questions answered and obtain the system operating and 
maintenance manuals. 

In the absence of other suitable proof of the date of completion of the installa- 
tion, th5 effective date of this warranty shall be based upon the warranty 
registration records maintained by ITC/Solar or its distributor. 


THIS WARRANTY GIVES THE OWNER SPECIFIC LEGAL RIGHTS. THE OWNER MAY ALSO HAVE OTHER 
RIGHTS WHICH VARY FROM STATE TO STATE. 


Warranty Registration 
Promptly Return to Seller 


Name of Owner 


Address of Owner 


Model Number 


Date Purchased 


Name of Dealer 


Address of Dealer 


Serial Number 


Date Installed 
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IH-.ri’/\UV\TI'v)N Si MATN*[‘KNANf.:H I Nf.;THUCTIOfJ:J 
i'~uh KACiFoH Y T, 

MWC Ai-iU HC AiH COOLcU HEAT HiXCHANGERS 


RECElVniV, 

InsT>ectIon 

■ Inspect unit for shipping; JLU(iaf.;c (espd-cially core) before uncrating. 

‘ Rotate fan which should move freely. Note that one blade is wired 
to guard on some models for shipping . Remove wire before rotating 
fun. 

Handling 

• Excercise care to avoid dumat’;e to core. 

• All units ai’e ‘shipped with wood skid facilitating fork lift handling. 
Lifting holes are provided in MWC and some HC side members. HC units 
have integral ur removable lifting lugs (shipped loose on some models). 

Storage 

• Units normally have one coat of mediujn gray, semi-gloss (chlorinated 
rubber base) enamel paint. A finish coat of paint should be applied to 
all exterior ferrous surfaces unless storage is indoors and no sig- 
nificant corrosion started during shipment. 

• Do not paint core as this may impair air flow and heat transfer. 

• All openings are sealed with appropriate pipe plugs, pipe caps, thread 
protectors, flange covers and/or pressure caps at the factory. Be sure 
these are in place. 

INSTALLATION 


Location 

• Insure that no obstructions impede either discharge or inlet air flow. 
If unit is mounted in wall, provide axuple room ventilation. 

• MWC units should be oriented to take advantage of prevailing winds to 
^ avoid recirculatid . and the resultant loss of cooling effect . Expected 

wind direction on hot, suumier days should especially be anticipated. 
Duct work on housing of unit adds air flow static resistance which must 
be overcome with extra fan capacity. Ducting should be larger in area 
than heat exchaiiger core face and contain only straight runs and long 
radius tui’ns . 
foundation and Mounting 

• Flexible connections or non-rigid plui.ibing (l.ar.fsrs and right-angle 
bends) should be used to allow thermal expansion of core, insulation 
from vibration and freedom from static loading. 

' Consult "cooled equipment" manufactux'er for recommendations on siiecific 
plumbing system. Inlet to heat exchanger is nornially at the high.ost 
connection, but this is not essential. 

• In the ca.;e of round tube cores with counter-flow passes, plumb inlet 
fluid to connection farthest from blower fan. to avoid co-flow of tube 
fluid and cooling air. 

Fan Drive Hystem 

' If J‘an i.i motor driven, check tlrat voltage, frequency and number of 
phajjes on motor na:nf;plaLe are compatible wich electrical supply. 

■ Connect motor lends so that rotation of forced draft blower fan is 
coun ter-cioc'xwise when viewed from fan side of unit unless fan is 
supplied with special, left-hand blades. 

' If drive ;i .v iudes vo-.; belts, sheave alignjticut and v;arrect belt tension 
must bo in:ij nt:iiri'-d to trnnsznit sui'ficient’ power to fan and prc'-umt 
excessive belt and b-:.'aring weiu'. 

• If fan Is engine driven, uhe p; -.•furred I'.jcation for tiie idler .nheave is 
on the i;!;*.;!'. sitio of the Ct.-lt lirive. heJ. t /'ii.ar is aj'u n<';';nally provided 
by enginu pauk’tger as roquirupi f.y OCUA. 



Startup 

■ Per RED TAG on unit, bolts otrciirinij Ivf\-/c; top tank or HC i’loutini;; end tunk 
to aide members must be looaened to permit differential thermal exparisiun 
of steel ’sides and nonferrous ooru, 

> If tube fluid is v;:iter, fill unit from a clean and chetiical free soirrce. 
Use a ‘iOP aqueous etuylene r'lyool solution if freezing is possible. For 
ambient couuiticns below -25i''(~3’dC} use a 60‘/S solution, below -50P (-^+5C) 
consult factoty. 

• Check unit for undue vibration resulting from fan imbalance ;r Loose drive 
components . 


M/LlHTEtiAIJCE 

Motor 

ball bearings should be lubricated once per year or each nine months I'or 
sever™ duty motors, 10 Iip or larger. Consult local motor m-inufacturer 
representative foi- grease type specification. 

• Clean ventilation openings as needed. 

Fan Bearinf^s (Vee Belt S; 'External Drive Systems) 

• Fan and idler bearings are provided with combination Alemite grease and 
relief fiti;ings and should be lubricated once per year or more often for 
severe duty applications. 

• Hearing teraper.uture should never exceed 150'^loOF. 

Fan Drive 

• Check and maintain alignment of sheaves by adjusting location on shaft and 
adjusting pillow block base. 

• Check and maintain correct tension of fan belts by adjusting Idler. 

• Check for frajae vibration due to fan i.mbalance, bearing wear or loose 
drive components. 

Gore aiid Frame 

Periodically cueck for core or plumbing leakage. 

• Inspect iPwC top tank or HC system high point for correct liquid level. 

• Test anti-freeze coolant for correct specific gravity before cold 

Weather . • , 

• Exaiaine interior of fWC top tank through filler neck for signs of scale 
formation and rust. Radiator should be cleaned and flushed if necessary 
using ’foung cleaner Af;'fl-lo9 (Direotlcns A277919)* ^'Tnen replacing 
water in system add Young 3-1-C :coling Syntem Treatment AI!711‘'-d ^ Direct ions 
Aii7Vvis) as L. corrcisia-a inr.ibit . 

• If steel frame develops runt, clean and repaint as necessary. 

• Dirt, accumulation cn core can be removed by brushing and blswihg with 

comp r •.•sc “d air. A steai:; Jet :uay also be effectively used if grease 
deposits are on core, i.ote: iie careful tiiat fins or tubes are not 

d.'imaged from rough brushing or excessive Jet pressure of either steajn 
or air. 


VJAi h’.AJiTY I'ih Elfd-c-.L'. (See publlo'riGd guaivantco ) 


riaajg riL-'.e t::' f’. l lowi nr ■ 

• If a warranty .Tiatti^tr oci-nro, .;c<ivtact the factory Scrvii-d Department i;m;.e- 
diateiy through y'.ur local icung rspreoctiUative . 

■ In all coiiimunications with Service Department, include complete nameplate 
data. 

• iinito will ri,jt no accofU.'-i i'or roturn unloo:; pi' Lor auUior L sat i -.•ir from 

■ factory nas been obtained. 

vooiTio LiiiaoiaToiR 


Fonn '-’77b 
t-5-Y. • 


282'i Four Mile Ro.'id ® Racine. Wisconsin 5^5*104 
I’taiil:; ;it: HiKmur. Wl, M.'Uiouti, IL .'tod f anilcrwillc, lA 
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CUSTOMER REQUIREMENTS 


MODEL 


26D 


460 


66D 


ROTATION 


GUARD 
OR DUCT 


PASS BAFFLE 
(MODELS i'fj-tG 
ON'Lv; 


PAINT - ONE COAT PRIME 
GRAY ENAMEL 



hi 

(MODELS ^6-66 
ONLY) 


ALL VENTS AND DRAINS j NPT 
!5 PS I PRESSURE CAP 
DESIGN PRESSURE IS PSIG - DESIGN 
•ALL CONNfCTIOMS ARE NPT 


Q M'T’G HOLES 


TEMP. 250 F. 


G 

H 

2H 

2yi 

\<mm 

3 

2V2 

3 


SPECIAL NOTE FOR 
MODELS 26D - 66D 


2 PASS -USE BOTTOM TANK 
FOR INIET AND OUTLET 

T PASS - USE TOP TANK FOR 
INLET, MANIFOLD 
BOTTOM TANK FOR OUTLET 


DIMENSION DRAV/ING 


Cvstomer 

IjLickley , Inc. 


Address 

‘.’iciii to 


Cusl. Order No. 

U-4fi7-Mo-02 


V. R. Co. Order No. 


Y. R. Co. Pori No. 

2n4416 . 


Y. R. Co, Model No. 

36d5 


Per 

jorotliy Lutz 


Dole 

Feuraery 2,1976 


MOTOR DATA 


5_HP 1 750 RPM SPEED 
5 ,PH 2;^/460v 

'L-nO - - TYPEio4X-FRAME 


L 

M 

N 

P 

Q 

R 

s 

14% 

3 Id 

6Vi 

6 , 

Vb 

2^4 

8’?u 

17^ 

3 'A 

6K 

6 

A 

3'/a 

WEm 

21% 

3Va 

6K ■ 

7A 

A 

3 A 

9H 

24% 


614 

14% 

H 


9H 

27”4, 

1 3A 

6A 

13% 

% 

3'A 

9A 

29% 

3'A 

6'4 . 

22% 

A 

mm 

9A , 


YOUNG RADIATOR COMPANY, RACINE, WISCONSIN 53404 


-T2 


STANDARD MWC - DIRECT DRIVE 


AM-B691 














































































































This page has been removed because of copy restriction* For 
information on the solar heating 150 gpm heat exchanger, unit number 
4CT-14-90, contact Richmond Engineering Company, Richmond, Virginia, 
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This page has been, removed because of cop 7 restriction. For 
information on the domestic hot water heat exchanger, unit number 
2CT-05-36, contact Richmond Engineering Company, Richmond, Virginia. 




Ei 


AMK not 




Buckley, Inc 


W-457-M8-05 


ct g;:/ i~i' tz/ Clhi (• d , 

^hecf- par' t^xplSn^Hor^ 


2-9-78 

J-9432 


01 

0% 


2 

2 

1 

1 


<2> 2 


^2 


VAS-3 

100 Gas, each 

14-75 

TMA-24 

740-3/4-30# 

RD-50 

P-3 , P-4 
4030-2^sE 


P-5, P-6 
45 80 - -^ -- 3D 


Air Sep. 150 GPM 

ASME Exp, Tank 

Ga, Glass Sets 

Tank Pitting 

Relief Valve 
4* 

Make-Up 12# Valve 


Armstrong - Base Mounted 
115GRPM 150 GPM ft. 

TDK lU HP 460/3 
125 PSIG 184T 


Armstrong 


Inline 



43^<0 - 20 


1750 RPM 150 GPM @34 ft. 

2 HP ' 460/3 125 PSIG 

0% 

P-7, P=8 
a-4^ 


Inline Girc. 3 

1750 RPM 10 GPM @ XT f t . 

120/1 //4 hp 

(S)2 

P-9, P=10 
S-25-3/4 AB 


F.O 

1750 RPM 10 GPM @ 3<5 ft. 

120/1 125 PSIG 

<^24 

13j{-TEC 


Arm. Pump Connectors 

® 2 

152TR-1215 3 

X 2h 

Keflex Pump Conn 

@> 2 

152TR-1215 4 

X 3 

Keflex Pump Conn 

® 2 

FTA-34 


Flo-Trex Valve Armstrong 

Q> 2 

SG-33 


Suction Guide Armstrong 


B6-1 



vy t L SON 

£ Company 
; £ndinceii» 1 
t A«C HITECTS i 

t O X 1 e 4 D 
E * L I H * 
K X N I * S 




due -^o.dhe pump±> 

rto ...haindlc. aj.ide Vdns-h'ons 

fo L....di^nBm ta head 

. } belieye . ..'hhe . 4'3 Z 0. r.zO 

._.uoouJ.d. he .'■hhc bee>4- . choieCL 


' p- ^ .....yOLLr...jOuhao/.hha/ da-fa ^ Ohher__^. 

^ jrthe GO^er ^shecff 

<sho.LOS ......±he. H-S.i 3 G .hhe 

' ^sLecHon uUhi.le .jr^'hc ., 

Co.v.eri—iGbCdf.^ .bhouJG. "fbc .. 

, ....du.c ...hubnruH'al heaf: 

: /^SK/na . 3... higher 

...pree^.urc....^. drop .....y-thar, 

expeehed....di d'binH... dhe^., 

6L ztQ....be. .d'he pump 

'•■ • ....needed..:...- ,.... - 
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ARMSTRONG CENTRIFUGAL PUMPS 
SUBMITTAL DATA 


riL£ NO 5040. V6 
DATC Jan. 3 1, >966 

SUI*€nStO£S NF.W 

DATE 


SERIES 4030 TYPE MB 



ENGINEER 


CUSTOMER'S ORDER NO 


ARMSTRONG REFERENCE 



JOB REFERENCE 


sI4cification reference 


aaK 


PUMP DESIGN DATA 



CftPACITV 

U.S.fT-P.M 


X50 


23 


specif:-? 

GflAVITY 



PART 

CONSTRUCTION 

NAME 


BRONZE - .^-1 
FITTED 

ALi- ri 

BRONZE LJ 

VOLUTE 

IMPELLER 

COVERPUTE 

CAST IRON 
CAST IRDK 
CAST IRON 

CAST IRON 
BRONZE 
CA.ST IRON 

BRONZE 

BRONZE 

BRONZE 

BEARING FRAME 
BEARINGS 

CAST IRON 
BALL 

CAST IRON 
BALL 

CAST IRON 
BALL 

SHAFT 

SHAFT SLEEVE 

carbon STEEL 
ST. STEEL ■ 

CARBON STEEL 
COPPER 

ST. STEEL 

MECH. SEAL 
SEAL RING 
SEAT INSERT 
INSERT GASKET 

STEEL- FITTED 
CARBON 
CERAMIC 
RUBBER 

MR, ASS -FITTED 
CARilOr/ 
CERAMIC 
RURDER 

BRASS -FITTED 
CARBON 
CERAMIC 
RUBBER 

BASEPUTE 

steel 

steel 

STEEL 


I.J HIGH TEMPER, \TimE CONSTRUCTION 
SPECIAL LI cast iron BASEPLATE 
FEATURES n CASE WEARING RINGS 


NO, OF PUMPS 


quotation reference 



MOTOR DESIGN DATA 

H.P. 1 

ratimg 1 

FRAWt 

SIZE 104T 

SPEED -1 ^ ^ I 

H,PM. U.*/, 1 

ENCLOSURE 0, Do P. 


'^30 /-ISO 


specifications 


HORIZONTAL SHAFT, SINGLE STAGE, END SUCTION, 
RADIALLY SPLIT CASING, CENTRIFUGAL TYPE WITH SINGLE 
MF.CRANICAL SEAL AND ANT I • FRICTl ON BEARINGS. DI . 
RECTLY CONNECTED TO DRIVING MOTOR THROUGH A 
FLEXIBLE COUPLING. PUMP AND MOTOR MOUNTED ON A 

combination type baseplate. 

MOTOR ; - 

HORIZONTAL SHAFT, FOOT-MOUNTED, CONTINUOUSLY RATED, 
BALL BEARING, SquiRREL-CAGE INDUCTION TYPE. 


prepared BY; 


Fortn Na, 6205 
Lit ho in Canada 


REMARKS AND/OR ACCESSORIES 


DIMENSIONS: SEE FILE NO. ATTACHED 


PERFORMANCE: SEE FILE NO. 


ATTACHED 



ARMSTROWG PUMPS INC. 

NORTH TONAWANDA. N.V. 14120 



































ARMSTRONG CENTRIFUGAL PUMPS 
BASE MOUNTED 


I II I NO. 5(110.0:: 

n-MIr t. 1975 

sui'i.kSMil.s; 50.1(1.9:: 
IMII; M.ir. '!(), lOGO 


-A-n /-OISCHMOl p-e 


D 


C SUCTION 



-n >iOil i'll!.-: 

tuts 


I TOR SIX 


DIMEiHSSIONAL 

DATA 

SERIES 

4023 AND 4030 

WITH T-FRAME MOTOR 


PUMP SIZES 2" AND LARGER HAVE 125 LB. 
standard FLANGES, smaller PUMP 
SIZES HAVE SCREWED CONNECTIONS. ALL 
PUMPS ARE RATED FOR 175 PSIG MAXI- 
MUM WORKING PRESSURE. 


ALL DIMENSIONS IN INCHES^ 



























































































































































































SEF^IEG 4023 and 4030 
with T-Frame Muter 

(continued) 


ARMSTRONG CENTRIFUGAL PUMPS 


. .tL DIMENSIONS IN INCHES* 


t — 

PUMP 

SIZE 

BRA 

SIZ 

NCH 

ES 

MOTOR 

FRAME SIZE 

— 

BASE 

NO. 

A 

B 

C 

D 

E 

F 

G 

H 

J 

* rw<’ 

K 


J'.-4 T- 

n 

DlMENSl 

ontp-pnoDf 

ON'MA 

TEfC 

DISCH. 

SUCT, 

(i) 

(ii) 

li)“ 

(il) 

(i) 

(ii) 




143T 

145T 

S‘1 

5% 

3% 

97a 

16 

7 

8 

3 

20 

6 

29 

17ii 

4 

— 


7 

17 


VA 


182T 

1 84T 

S-3 

5% 

3 Vi 

97j 

16 

7 

8 

3 

23 

7 

33 

176 

4 

— 

— 

— 

— 

1%E 

2 

21 3T 

21 5T 

S-3 

5% 

3 A 

97i 

16 

7 

8 

3 

23 

7 

33 

176 

4 

7 

274 

37e 

47 


NPT 

NPT 

254T 

256T 

M-1 

5% 

37b 

12 

1814 

9 

10 

3 

36 

77 

467 

27e 

6 

— 

— 


17 




284TS 

286TS 

M-1 

5% 

314 

T2 


9 

10 

3 

36 

774 

4674 

27a 

6 

— 

7 

17 

374 




143T 

145T 

S^1 

5% 

3^7,6 

97a 

167a 

■ 

8 

3 

20 

6 

29 

'%6 

4 


— 

7 

17 




182T 

184T 

S-3 

5% 

3514 

9 /a 

167: 

7 

8 

3 

23 

7 

33 

•76 

4 

— 

— 

— 

— 


2 

2!4 

21 3T 

21 5T 

S-3 


37i4 

97: 

167: 

7 

8 

3 

23 

7 

"33 

’76 

4 

— 

274 

37e 

47 


ASA 

ASA 

254T 

2567 

M-1 

5% 

3716 

12 

19 

9 

10 

3 

36 

77 

467 

1 '76 

6 

— 

.... 

— 

17 




284TS 

286TS 

M-1 

5% 

37!i 

12 

19 

9 

10 

3 

36 

77 

467 

1’76 

6 

— 

7 

17 

374 




324TS 

— 

M-1 

5% 

37i( 

12 

19 

9 

10 

3 

36 

77 

4674 

1’76 

6 

174 


47 

— 


2'A 

3 

182T 

184T 

S-3 

6 

314 

97a 

16/4 

7 

8 

3 

23 

7 

33 

’76 

4 


— 

— 

— 


ASA 

ASA 

21 3T 

21 5T 

S-3 

6 

314 

9/a 

1674 

7 

8 

3 

23 

7 

33 

'76 

4 

7 

274 

3 ’7 

47 




182T 

184T 

S-3 

6 'A 

4% 

97a 

17 

7 

8 

3 

23 

7 

33 

% 

4 

— 


— 

*4— 

3E 

3 

4 

21 3T 

21 5T 

S-3 

67e 

4% 

'W 

17 

7 

8 

3 

23 

7 

33 

% 

4 

;»/ 

27 

37fl 

47 


ASA 

ASA 

254T 

■ 

S-7 

6!4 

4% 

107a 

18 

7A 

8% 

3 

28 

7 

38 

% 

4 


— 

— 

— 




— 

184T 

S-5 

5% 

4% 

107a 

18 

7 

8 

3 

23 

7 

33 

% 

4 


. — 


— 

4E 

4 

ASA 

5 

ASA 

21 3T 

21 5T 

S-5 

Q% 

4% 

107a 

18 

7 

8 

3 

23 

rT* 

33 

% 

4 

7 

27 

37 

47 


254T 

256T 

S-7 

6% 

4% 

n7a 

19 

7% 

8% 

3 

28 


38 

Vs 

4 


1 '76 

— 

376 




21 3T 

21 5T 

S-5 

6'yi6 

57ii 

117a 

19% 

7 

8 

3 

23 

7 

33 

A 

4 

7 

274 

37 

47 

SE 

5 

6 

254T 

256T 

S-9 

6 '7m 

5516 

14 

2.27* 

9 

10 

3 

30 

7 

40 

A 

4 

— 

— 

— 

1%6 


ASA 

ASA 

284T 

— 

M-5 

6'^6 

5516 

14 

2274 

10 

11 

3 

36 

77 

467 

17 

6 

7b 

— 

27 

— 

6E 

6 

6 

254T 

256T 

M-3 

TA 

7 

15 

26 

10 

11 

3 

36 

37 

427 

176 

6 

174 

37b 

37 

57 

ASA 

fSA 

284T 

286T 

M-5 

TA 

7 

15 

26 

10 

11 

3. 

36 

77 

467 

176 

6 

7g 

17 

27 

47 

9*f2 

2 

3 

21 3T 

21 5T 

M-3 

TA 

514 

14 

2314 

10 

11 

3 

36 

374 

4274 

17 

6 

— 

— 

— 

— 


ASA 

ASA 

254T 

256T 

M-3 

TA 

5^4 

14 

2314 

10 

11 

3 

36 

37 

427a 

17 

6 

— 

17 

17 

37 


3 

4 

21 3T 

21 5T 

M-3 

i /a 

'5V4 

14 

2314 

10 

11 

3 

36 

374 

427 

17 

6 

— 

— 

— 

— 


ASA 

ASA 

254T 

256T 

M-3 

TA 

514 

14 

2314 

10 

11 

3 

36 

37 

427a 

17 

6 

— 

17 

17 

37 




21 3T 

21 5T 

M-3 

8 

6 

15 

26 

10 

11 

3 

36 

374 

4274 

1’/4 

6 

— 

— 

— 

— 

4G 

4 

5 

254T 

256T 

M-3 

8 

6 

15 

26 

10 

11 

3 

36 

37 

427a 

174 

6 

— 

17 

17 

37 


ASA 

ASA 

284T 

286T 

M-5 

8 

6 

15 

26 

10 

11 

3 

36 

77 

467 

1’/4 

6 

— 

A 

17 

27 




254T 

256T 

M-7 

9% 

8 

16 

29 

1314 

1414 

6 

36 

6 

48 

76 

6 

— 

— 

— 

7 


6 

8 

284T 

286T 

M-7 

974 

8 

16 

29 

1314 

147a 

6 

36 

6 

48 

76 

6 

— 

1 

2.. 

3’7 


ASA 

ASA 

324T 

326T 

M-7 

97* 

8 

16 

29 

13'4 

1414 

6 

36 

6 

48 

7a 

6 

2A 

4 

57a 

67 

V 




364T 

365T 

M-9 

97a 

8 

16 

29 

1314 

1414 

6 

44 

6 

56 

76 

-L 



17d 

[ 2 ^ 


'For oxaci indsMalion dola. ploase writs laclory for cenilied dimensions. 


Form No. 6249-E 
Litho in Canada 


ARMSTROMG PUMPS INC. 

NORTH TONAWANDA, N.Y. 14120 
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TOTAL HEAD IN FEET 


[ 


ARMSTRONG CENTRIFUGAL PUMPS 
PERFORMANCE CURVES 


FlU NO,! .SOAR. 3" 

DATE: J'ine 30, 1971 

SUPERSEDES: NEW 

DATE: 


SERIES 4030-4035-4040 




















ARMSTRONG CEIMTRIF'lGAL PUMPS 
SUBMITTAL DATA 


flL£ NO.i RU.t3.9fi 
ftATtt A(ir. le. 1973 
SUPCH5EOES; SOO,90 
OAtE; May 31. 197 2 


SERIES 4380 


CUSTOMER 


CUSTOMER’S ORDER NO, ARMSTRONG REFERENCE 



SPECIFICATION REFERENCE 


JOB REFERENCE 


NO. OF PUMPS 

2 


QUOTATION REFERENCE 


Pump '”1 V 

SIZE 


PUMP DESIGN DATA 

LIQUID 


CAPACITY 
U.S G.P M 


15 G 
34 


SPECIFIC 

GRAVITY 


CONSTRUCTION 


NAME 

ALL. . ■ 1 

mow • : 

BRONZE' |.y 
FITTED 

ALL- — 1 

BRONZE J 

VOLUTE 

IMPELLER 

CAST IRON 
CAST IRON 

CA.ST IRON 
nilON’ZE 

IinONZF. 

HHONZE 

BRACKET 
SHAFT SLEEVE 

CAST 1 HON 
PLATE'D STEEL 

TA.ST IRON 
nnoNZE 

I3HOXZE 

bronze 

MECU. SEAL 
SEAL RING 
SEAT INSERT 
INSERT GASKET 

STEEL FETTED 

CARBON 

CERAMIC 

HunilER 

RR.\SS FITTED 
CAR HON 
CKHAMIC 
mmiiER 

BRASS FITTED 
CARBON 
CERAMIC. 
iiucaER 


HP 

BATING 


145 JM 


MOTOR DESIGN DATA 

FHAMC 

SIZE 

ENCLOSURE 

cycles _ I 

bO 

SPECIFICATIONS 


VF.tlTICAL SIIArT, SINGLE STAUi:. SINGLE SUCTIOL, 
HAtllAU.V SPLIT LASING, IN-LINF. MOUNTING CENTHII’. 
IIGAL rvPE WITH SINGLE MECHANICAL SEAL. IMPELLER 
MOL’NTEO DinECTLY ON MOTOR SHAFT EXTENSION. 

MOTOR; - 

VERTICAL, SOLin SHAFT, CONTI NUOr.SLy HATED. HALL 
BEARING. SQUIRRF.L CAGE INDUCTION TYPE WITH NEMA 
" C" FLANGE AND EXTENDED SHAFT. 


MAXIMUM WORKING PRESSURE - PUMP VOLUTE 


CAST IRON 
CAST IRON 
CAST .STEEL 

SPECIAL : 


17S PSIG 
2 50 PSIG 
300 PSIG 


SPECIAL 1.! 
FEA.TUFIES i 


REMARKS AND OR ACCESSORIES 

DIMENSIONS: .SEE IIF.VF.RSE Stnr. 

PERFORMANCEi SEE FILE NO. 


PREPARED BV: 
DATE; 


iS’ 

O.0>< 


FORM NO. 6A4B-B 


ARIVISTROIMG PUMPS INC. 

WORTH TONAWAWDl N 1 14120 







Lj*— 


SERIES 4380 


DSMENSIONAL DATA 


5 


! 

J 

1 

I 

i 


t 


I 


h A 



All dimensions arc in inclics. For exact d-it#!. 

ploose write factory for certified dimensions. 




PUIVIP DIMENSIONS 


PUMP 

Size 

BRA 

stz 

Discti. 

UCH 

ES 

Suc». 

A 

B. 

mr/irNsiowC' 
■ c 1 n 

h 

f 

I’.'jD 

1’: 

2 

7 

G".. 

4'';, . 

0'^ 1? 

3"'i 

1V 

2D 

2 

2’,'j 

e 

7 

5 

■r- . 

4’.. 


3D 

3 

4 

10 

9 


Vx 


V- , 

AD 

4 

6 

12 

10 

G' > 

.1 

r,-„ 

«• 


1 'A 

2 

9‘: 

9 

6’ t 


4- , 

I’l- 

2E 

2 

3 

11 

ID 

’ ' .1 

R’ ■ 

5‘ • 

IV 

3E 

3 

4 

12 

11 

7 

O' 

rr 

I’s 

rtE 

4 

6 

14 

12 


0^ , 

I 

1 ■'M 

n 

■= 


FLANGE DETAILS 


125 LB ASA CAST IRON 

2f*y rjt AFA rAr^V iHOfj 1 


150 ID. ASA CAST STEEL 

304 L 

r«. AF/ 

c.'vs' sncL 

nRANCH 




• - 





SIZE 

rianpe 

F 

oils 

n c.D 

Flnfigi: 


BiOti 

P C.D 


O.D 

No 

si?c 


O D 

Wii 

Tilfv 


IV, 

5 

4 


3V 

6V 

A 


* 1 

2 

6 

4 

^•■11 

4V> 

6V: 

3 


i. 

2V, 

7 

4 

! Ti 

5'.'2 

7^.2 


■ 

. 77 . 

1 

3 

7'i 

4 

’ fl 

6 

8'/j 


: . 


4 

9 

8 


7' , 

10 

o 

' 


7' 1 

6 

11 

8 


9’/2 

12'.;. 


^ U.'LjJ 


MOTOR DIMENSIONS (DRIP-PROOF AND T,ET.C.) 


MOTOR 

HP (?> 
TPOO 
niM 

HP ®J 
3600 
RPM 


OR(P-PROOF 


. . .. 

T.E.F.C 


ATV^t 

SIZE 

SERIES 

4380 

G 

H 

J 

K 

G 

K 

J 

K 

143JM 

1 

1 ''7 

3’b 

9’-'.i 

7 

5% 

3?m 

lO'^r 

7’/i 

5% 

14GJIV1 

I'-'.’ 

2 

3',. 

10’-^. 

7 

5-Va 

3’,'« 

1 1 ’.O 

7'/., 

E'-n 

145J1VI 

n 

3 

3',,. 

10’ 1, 

7 

S"-;. 

3’,* 

111-V 

7 V'. 

B'". 

1B2.IIV1 

3 

5 

V 

O \f. 

10'«' 

9 

BVh 

3^, 

12V„ 

9‘„ 

fsv- 

1R4JM 

5 

7 '. .• 

3\> 

nv 

9 

B’li 

3’i* 

13'- 

9”‘m 

B'-: 

213JIW 

7^ 

10 

3\,. 

13';. 


8V, 

3?,-, 

15% 

ir - 

9’i 

215Jm’ 

10 

15 

3V’ 

13M. 

10V« 


3V 

1GV. 

1 r ;• 

ri* 

254TCZ 

19 

20 

7’,-T~ 

.13' . 

• 1,.-, 


7.',; 

20 V 

1.5’ i 

10 '1 

2567CZ 

20 

2.9 

-!'U 

20' V 

13’.': 

g-'i 

71 Cf 

27 ’V. 

s ^ 

tO'.i 

284TC2 

25 

30 

7’i; 

21 

14 

1 1 

7’,, 

23 

"V 

12% 

286TC7, 

3(i 

40 

7',^ 

22’', 

1-1 

11% 

7.',. 

24'/, 

15 

13'-1 

324TC?. 

40 

50 

TV 

23 

1C 

14 

71- 

/ lA 

2.5 

17 

15' ; 

32GTCZ 

r.n 

on 

T'-r. 

24'', 

is 

14 

7' 

f- ifr 

20";, 

17 

15' i, 


I.* riui t n C.T 


BB-d 




TOTAL HEAD IN FEET I ( TOTAL HEAD IN FEET 


ARMSTRONG PERFORMANCE CURVES 

SERIES 4300/80/85 1750 RPM 


FILE NO: S043.S40 
DATE: Feb. 28, 197 3 
SUPERSEDES: NEW 
DATE: 


CURVE NO. 

E-999 


PUMP SERIES 

4300 / 80/85 


PUMP SIZE 

1-1/2 D 


SPEED, RPM 

1750 


VOLUTE PATT. 

25521/2 


IMP. PATT., 
11860 


4300 



FORM NO. 6522 
l,i tbn in C.nnB'lii 


PACE 1 OF 7 


B5- 10 


ARMSTRONG PUMPS INC.. NORTH TONAWANDA. H.T. 




































ARMSTRONG PERFORMANCE CORVES 



SERIES 43€0/«0/85 - 1750 RPM (Cont'd) 




CURVE NO. 


E-lOOl 

1 i>UMP SKIIIES 

1 4300/80/85 


PUMP SIZE 1 

_ 

3 0 1 

[ SPEED, RPM j 

L 

1750 

1 volute patt.] 

L 

25525/6 1 

1 IMP. PATT. 1 


25529 


4300 

jr 

ALL 

RATINGS 

G 

4380 

< 

ALL 

ratings 

< 

4385 


ALL 

RATINGS 


: J — ■ J: L-;i iZjiilli 1 1' 

r ^ ’ I ■■ ■ -i CU uc.'e6: 



■ ^ ! •iS’. -C? 


: o'? r iNj* : : | ■• ' • : ! !.i ^ 1 

t 




!v: 


■ i-HJ 


!i:il:: 1 - ■ v^-l 

• - ; VT* - 

.ij'hijinJi !. 


b;-'H- 3 !"yr , 

.i-'i‘Tr. I’ii' ■ ■!■ j: 







TTl-^Tjpi 


h h ! 


't 


■b t>ift 


\ 


\ 


N, 






D: 


^ '■ iv5r-.:::id 


l.'i ilii-i 

r'p'TTf 

'liiijidi 


!■!?] ! 


Ri’: 

- 

. J 

!.■ ' 










^ . 

ji:! 

'ii: 

. |J 



;/i/' 

/ 'i 

7^ 





r r 

S : , r 

i.} 1 J 


'vi’l 

[Hi 

••ll 

i ri 



:;/:/■ 

' • 1 1 1 ,.i 1 ' 

i . I ; 

• d 1-1 

; , i 

‘T*; 

i ’ I'i 

i.iil 
i j 4 


s 

llr 

■fiti 

i;i: 

/i! 

1 1 : 

hi! 

i w f 


, :* 


' ■ i 

ii/ 

j-il 

.lUI :!l: 

ILl 



oJ 

// 

J ; i; 

li:- 

;■ : 

Mi 


r *"'T‘ 
' 1 ■ 


• r,/ 
i 1 

1 1 : 1 1 ! II J 

: ’ i ■ 1 ' ‘ ' 



fiH 



• . 

* 

■ 

- : 1 . j - 

1 . ■ ; * 

■ 

T, 
; » 

~ ":"t' 

r • ' • 

^ M ■ 


1 







n'llil:'; 


I ! 


ripif 




■il!!-: 

IK!;I,::[ 


80 


CAPACITY IN U.S.G.P.M. 


t , ; 

'i 

r 

CURVE NO. 

E-1002 

• J ; 

PUMP SERIES 

4300/80/85 

1 

; -I:: 

PUMP SIZE 

4D 

i • 1 > 

-i!j; 

SPEED, RPM 
1 *7 rn 

. . ; e r r 

;■ 


X i jyj 1 


volute patt. 

■ .-u 

■J *..• 

. . 4 1 . 

25527/8 

! i ; 

.h- 


IMP. PATT. 



11874 

1 ' 


4300 

ii|i 


all 



RATINGS 

ir 

4 1 1 

4J 

4300 


ca 


- LLi; 

< 

-3 

ALL 

^ 1 

< 

RATINGS 

" * 

< 

4385 

80 


all 

RATINGS 
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AR1VI strong 
HIGH DUTY CIRCULATORS 

SUBMITTAL DATA 

60 CYCLE - 1750 BPM 


FtlE NO.: 5010.92 

DATE; .luly JO, 1970 
SUPERSEDES: $010,92 

DATE: May JO, I960 



DIMENSIONS AND ELECTRICAL DATA 




CAPACnr IN UA GAU.ONS PER MINUTE 


^ Dimensions shown ore for reference only. 
Division for certified dimensions. 


for ‘exact 


installation data. 


lorite Marketing 


B5- 12 


l.ithn in Cono’i 








































ARMSTRONG HIGH DUTY CIRCULATORS 

SUBMITIAL DATA 




•’«0ELS; H32.II41-II5I ^1152-1153-1154-116 3-1164-116 5-1166 -116 7.1160 


6 0 CYCLE 17 50 ilPIlI 


I 


CUSTOVEIH 


PWGINEER 


SPECJ FI CATION REFERENCE 


PUMP DESIGN DATA 

PUMP MODEL 
AND SIZE: 




mill Models 
Made is 

H-32 end 11-41 arc down -di ach orpe . 
11-51 thru J1-6B are up-discharge. 


CAPACITY 

TEMP. 

"f. 

FEET 

HEAD 

LIQUID 

companion FLANGES ARE FURNISHED FOR SUCTION 
AND DISCHARGE OF PUMP 


CUSTOMER’S ORDER NO 


ARMSTRONG REFERENCE 


JOB REFERENCE 


NO. OF PUMPS 

QUOTATION REFERENCE 

■■1 

mmamm 


MOTOR DESIGN DATA 

~ 

H.P 

RATING 

ENCLOSURE 

SPEED 

R.P.M, 


VOLTS 

CYCLI-^S 

PHASE 


MAXIMUM WOMKINC PnESSURli: For Models H-J2 and 

H-41 - 125 psi. For Models [I-Sl thro H»68 - ITS poi 

MAXIMUM STANDARD OPERATING TEMPERATURE! 22S°F. 


1 


PART NAME 

• STANDARD PUMP CONSTRUCTION 

MODELS H-32 & H-41 ' 

MODELS H-Sl THRU H-fi8 


standard 

BRONZE FITTED 

VOLUTE CASING 

Cast Iron 

Cfts t Iron 

IMPELLER 

Stee 1 - Pletod 

R-Sl to 1I-54J Brass - Stamped 
H-63 to H-6B: Rronte - Cast 

BEARINGS 

SHAFT 

SEAL 

STATIONARY SEAT 

COUPLER ................ 

MOTOR (I7S0 rpm) 

SleeTc, Oil Lubricated 
Alloy Steel - Copper Sleeve 
Mechanical 
Cast Iron 

Flexible. 4-Spring Type 
Sleeve, Resilient Mounted 

Sleeve, Oil Lubricated 

Alloy Steel - Copper Sleeve 

Mechanical 

ARMSEAL Ceramic 

Flexible Type 

Sleeve, Resilient Mounted 


OPTIONAL FEATURES 

□ HIGH TEMP. CONSTRUCTION 

□ STAINLESS STEEL SHAFT 
r~l SPECIAL ELECTRICS 

I I ALL IRON CONSTRUCTION 
r~l ALL BRONZE CONSTRUCTION 

m BRONZE FITTED CONSTRUCTION 
cm special MOTOR ENCL. 



PREPARED BY; 


DATE ; 


FORM NO. 6049C 



es - 13 


PAGE liS 
OF POOR QUALITY 


ARMSTRONG PUMPS INC. 

NORTHTONAWANDA, IV.V. 14120 























I 



ARMSTRONG 
STANDARD CIRCULATORS 

SUBMITTAL DATA 

60 CYCLE - 1750 RPM 


FILE NO.: 

sol 0 . 90 1 

DATE: A UR. 

IS, 

1973 

SUPERSEDES: 

5010,90 

DATE: July 

30, 

1970 1 


A 


DIMENSIONS AND ELECTRICAL DATA 



* Motors utilh spcein/ current charncterlstlcs 
avoitahlc at extra charge as listerl in 
price sheets. 

All singfc phase motors are equipped 
with built-in thermal ooerlcad protection. 
3 phase motors require external overload 
prfUection. 


MODEL 

NO. 

FLANGE 
PIPE SIZE 

IN inches 


DIMENSIONS 
IN JNCHE.S 


* MOTCE H.l’. A CURKENT 

characteristics of 
standard no CYCLE 
equipment 

AFFRDX. 
SIIIFPING 
M'KHlfir 
IN l-RS. 

A 

B 

C 

D 

HJ\ 

THAStC 

VOLTS 

S2S 

3/4 

13-3/4 

<>.|/2 

1 1-1/2 

3/4 

BD 

B 


24 


1 

1 3-3/4 

(>-1/2 

1 i-l/2 

3/4 

IRQ 



24 


M/4 

1 .1-3/4 

(-1/2 

1 1-1/2 

?/K 

|HQ 



24 


1-1/1 

I 3-.1/4 

fi-l/2 

1 1-1/2 

7/fi 

IQQ 

HI 

IIS 

24 










S.I4 

1-1 /3 

1 S 

wm 

I2-I/2 

7/K 

1/0 

1 


.Ifi 

.S.15 

2 

1 5 

E-l/2 

17-1/2 

7/E 

I/O 

1 


41 

S4S 

mBm 

1 5-3/4 

ID 

lam 



HI 




■HU 

1 .5-3/4 

in 

ttSim 

■■ 

1/4 

HI 



S'**’. 


1 5-3/4 

10 

t 2-1 12 


1/.1 

' 



sss 

.1 

19-1/2 

1 2 

1 A 

■■ 


m 

t 1 5/230 

87 


.1 

19-1/2 

12 

ir< 

■■ 

WHm 

■1 

20K tir 2-10/4(.0 

87 

SS7 

3 

20 


lom 

mm 

3/4 

1 

1 1 5/230 

K5 


3 

20 

m 


m 

.1/4 

3 

70S fir 23D/4(>0 

HS 

S<i9 

3 

25 

14-1/4 

20-1/4 

mm 

■■ 

1 

115/230 

I3S 


3 

25 

14-1/4 

20-1/4 

II 

H 

3 

208 m 230/400 

1 35 



a 

Dimeniions shown are for reference only. For exact installation cfafa, mrife Marketing 
Division for certified dimensions. 
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FORM. NO. 6166-D 
I. i ! I> c i [I Co no riji 
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ARMSTRONG STANDARD CIRCULATORS 

SUBMITTAL DATA 


MODELS: S25 .8114 -S3 5 -S4 5 -S46 -S53 -S57 -S69 60 CYCLE - 1750 ilP^5 


CUSTOMER 


CUSTOMER’S ORDER NO.l 1 ARMSTRONG REFERENCE 



ENGINEKIi 


JOB REFERENCE 



SPECIF f CATION RIJ' l-.RE NCE 


NO. OF PUMPS 


QUOTATION REFERENCE 


PIJMI* DESIGN DATA 


PltUP MODEL 
AND SIZE: 


N01B: Models S25 to SI 4 sre i ^charge. 

Models S55 to S69 sre iip'Hi.ichsrp'*. 


CAPACITY 



H.P 

RATING 


SPEED 

R.P.M. 


Volts 


MOTOR DESIGN DATA 


enclosure 



COMPANION flanges ARE FURNISMEl) FOR .SUCTION 
AND DISCHARGE OF PUMP 


MAXIMUM WORKING PRESSURE: 125 psi 
MAXIMUM STANDARD OPERATING TEMP: 225^F. 


PART NAME 


CONSTRUCTION 


STANDARD 


PUMP BODY Cast Iron 

IMPELLER Steel -Plated . 

BEARINGS ............... Sleeve Oil Lol rieated 

SHAFT Alley Steel-Copper Sleeve 

SEAL ....••I. ARMSEAL Mechn ji i ca 1 

STATIONARY SEAL FACE ... ,S25 to .S4fi - Cnst Iron 

,S,i5 10 Sr.n - ARM.SKAL Ceramic 
COUPLER Floxilile 4 i nj; Type 

MOTOR; 1750 rpm ........ Sleeve Uearine 

Res i 1 Icn i -raonn ted 


ALL BRONZE 


Bronte 

Brass - Stamped 
Sleeve Oil Lubricated 
Alloy Steel-Copper Sleeve 
ARMSEAL Meclianical 


tlRMSEAL Ceramic 


Flexible 4-Sprin([ Type 
Sleeve Bearing 
Res i 1 ien t -mounted 


OPTIONAL FEATURES 1 

a 

SPECIAL ELECTRICS 

n 

HIGH TEMP. CONSTRUCTION 

□ 

SPECIAL MOTOR ENCLOSURE 

□ 

ALL IRON CONSTRUCTION 

□ 

BRONZE FITTED CONSTH. 

o 

STAINLESS STEEL SHAFT 

□ 

special COUPLER 





PREPARED BY:. 
DATE; 




TYPrCAL 

ARMSTRONG 

CIRCULATORS 
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ARMSTRONG PUMPS INC 

NORTH TONAWANDA. N.Y. 1412< 



























ARMSTr-' ilsMG 

FLEXIDLE PUn^lP' ‘OMM ECTORS 
SUBMITVAL DATA 


ftlt NO., 
DATEi Ni 
SUPERSEDES 
DATE; 




a'.STOiVtiiit 


i n -:!- 1/2 TO l‘f‘T-l2 


RHSTCMFll’S OhDFh NO I | AHMSTHONG HER' HENCE 


ENGlNKEil 


JOn HErEHENCK 


.srEcn'icAT!':’-; 


0 npiFAr 1 S 


OUOIATION HKKEHENCK 


. T-f: 


CON.STRUCTtON 
SIZES l!" TO 1” . 

Cini.STI’.i'trt !0" 


SIZES IT’ TO 


V i : 1 - 1 ' 

• -1 


NOMTN'Al, 
rll'K fM;’K 


nvrCIS.M.I. 


ttOHKlNG PMliSSlinf i aPPHOX. 

>’•'1^ I .SHIPPING 

,\T 7li"K I AT 2.S0"F i "T. l.DS. 


TEC 1/2 


! EC ;• ' 


ri-r, 1-1/4. 1-1/1 R-i/2 


in-l 


UNITS > •» HIM" VIHflATinM PU'.S 1 " MI.SAUGN'Mr.ilT. TOH PLil-S.VnNG F'HIvSSmiE, BEDMCE 

M.wr-;:: nv ad?. 


FEA]imE.S: 

p CU.S'M '’.A H'V 

» MINIMIZES ST:;:-';;-: :■! 

PIPE Mil' !-i> 
pREDUa-^ riniSE 
« SAVES .SrACE 
* LONGER SF-i',' I.) 


FORA1 NO. 

1.) l:ho i P f ^ii***! ^ 


•UlEm a!.S: 

'■j'l;-;;.- L’i";':; '•-ir->iJi;^ T:’I' 

IV'" IMG .’'MI' I'M.'.!!'' 

i!'!i;.Ai'i.ij E'lps sn-:i;t 


PnEPAHED PY 
DATE 



ORiGIAjAL PAOC m 
OF POOR QUAirry 


. -''iIF ! r>F r - 

is-i« 


ARMSTRONG PUMPS INC 

WORTH TOMAW/.MOA N V • 











































. ‘’^31 


ARMSTIIONG FLEXlBiiG Plft^P CONNECTORS 





■*> ^ •'*• •*> 

^ <v 4* fl' ♦* * 

•»- ■n #• •♦ *v »■ -<rv '\ 

4> •► ■* *'f 

> 4‘ 4P ••■ , <>■ 

■•*'#■ -U 4‘ AA -< 

^ 4, v\;<* I 



h’^l Jtsi**'* * 



MOOKL TFC 


yuA^Tm 

heollrkd 

inUNTI I'lCATinN 

'im5i:L 

Ml. 

NOMINA I. 
PIPE SIZE 

•OVERALL 
‘ LENGTH 

MAXIMUM "'ORIjjNG PRES.SUHE 

APPROX. 
.SHIPPING 
»T. LBS. 

AT 7t!"r 

AT 250" F 



FFf. 2-1. '2 

2-1/2 

9 

500 

46 0 

1 

13-1/4 


j ■ 

1 

rl-i: M 

.1 

U 

.^00 

304 

1 4-3/4 


1 

FFC 4 

4 


230 

[ 212 

19-3/4 



FFC S 

.5 

n 

265 

244 1 

1 

27-3/4 



FI'‘C f) 

6 

- 

1 J 

240 

1 

221 

32-1/2 



FFC 8 i 

8 

J.2 

18 5 

170 

58-1/?, 



FFC ] 0 

10 

I.1 

J65 

152 

76 



FFC 1.2 

12 

14 

.155 

143 

108 

UNITS DESIGNEI) FO|l PUMP v'lmUTION PLUS 1 /6" MISALIGNMENT, FOB PULSATING PRESSUilR. DEDUCE • i 

MAXIMUM iVORKINO PUESSURE RV. 5015. 

■ace' 7d7aCE 


l-’KYniMI-.S; MATEHJALS; 


' ROUAU-.V At’.i.K TO HANDU; 

:c::ru.i;r) ou .mot uatbji 

" CIC-'lIiTVs VIUHATJO.N 

• M' • I ‘.nRI-S S1HL5S IM 
I’ )!'!■: AMI f-'.iRIPMENT 
» :ii':ititf;i;.^ notsk 
'.saw;’- 'tvicj'. 

» f.O'i'.!;T HMItVK.K LII-T. 


• STAINLESS STRF.L tCOnHUGATBO 
TUBING AND liriAin 

P STEEL fIXEI) FLANGES - 
ASA ISO Ln STANBAnrj 

■•COMPANION FLANGES NOT INCLUDED 


GliNEIIAL 

iHPTNr- '-’•'ont.n kf: AMaic'MKn .so 'niii piping WKiGifT does not rest on the pump connectors. 

SPF.CJF.KCATinn 

FURNISH AND INSTALL, tt'MLf.E SHOWN ON PLANS , ARMSTRONG FLEXIBLE PUMP CONNECTORS WITH 
STAINLESS STEEL RRAIDEO HE LN?‘ORCTNG AND FIXED ENDS. 

MODELS SIZES 
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ARMSTRONG ‘ 

ANGLE TYPE FLO-TREX CONTROL VALVES 


■ MODELS FTA-225 to FTA-68 


-- c 


-A (with vBlve opunl 



A" D 

(Clearance 
required 
to remove 
cover) 


Pump discharge E (purge) ' F (pipe support) 
connectioti 


PERFORMANCE 


Model 


Pies suie Orop in Fccr o( Water 
Line Velocity in Feet per Second 



3 (i/scc. 

4 It/stc. 

1 S Il/Slic- 1g ft/«c. 

! 

IS 

1 

1 10 ll/sfcc. 

FTA-225 
FTA-23 
FTA-2525 ; 

2.4 li 
4ij 

2.G It 

00 iipm 

2.0 11 
75 uptii 1 

1 3.2 It 
1 00 gttm 

4.3 It 
120 gixii 

C.5 fi 
150 III lilt 

FTA-253 



i 

i 



TTA-33 

FTA-34 

2.3 ft 
70 gpm 

2.5 ft 
92 gpm 

2.7 It 
1 15 gpm 

1 2.6 It 
[ 1 38 gpm 

3.B ft 
1 85 gpm 

5-7 ft*' 
230 gpm 

FTA-44 

FTA-45 

FTA-46 

2.2 11 
118 gpm 

2.3 fi 
1 55 gpm 

i 

2.5 ft 
196 gpm 

1 1 

a 

7.1 ft 
2:sB gpm 

3.7 ft 
315 gpmj 

5.5 li 
39(< gpm 

FTA-55 

FTA-56 

2.1 ft 
187 gpm 

1 2.2 ft 
1 250 gpm 

2.3 (t i 
[ 315 gpnij 

! 2.6 ft 
1 375 gpm 

3.511 
I 500 gpm 

5.3 fl 
625 gpm 

FTA-66 

FTA-68 

2.0 ft 
270 gpm 

2.1 ft 
360 gpm 

2.2 ft j 
450 gpmj 

' 2.3 ft 
540 gpm 

: 3.4 ft j 
720 gpm 

5.1 ft 
900 gpm 


TYPICAL SPECIFICATION 

Furnish and install on the dischartje line of 
each pumping unit an Armstrong Model FTA 
Angle Type Combination Shut-off, Balanc- 
ing and Check Valve, with positive spring- 
loaded seating, flanged cast iron body, bronze 
disc and seat, and stainless steel stem and 
spring. 

Valve is to be installed to allow for valve 
stem clearance. 


^MATERIALS OF CONSTRUCTION 


. BODY 

cast iron 

DISC and SEAT 

bronze 

STEM 

stainless steel 

SPRING 

stainless steel 

PACKING 

graph! ted asbestos 


DIMENSIONS ' 


Model 

Conneclion 
Sizes 
Flanged 
1251b A.S. A. 


DIMENSIONS (inches) 

F 

Max. 

Body 

DIu. 

Wi 

Inlet 

Outlet 

A 

B 

C 

D 

C 

FTA-225 

2 

2-1/2 

8-1/4 

4-1/4 

4-1/4 

4-1/2 

1/2 

1 

7 

38 

FTA-23 

2 

3 

8-1/4 

4-1 1/16 

4-1/4 

4-1/2 

1/2 

1 ” 

7-1/2 

42 

FTA-2525 

2-1/2' 

2-1/2 

8-1/4 

4-1/4 

4-1/4 

4-1/2 

1/2 

1 

7 

43 

FTrA-253 

2-1/2 

3 

8-1/4 

4-11/16 

4-1/4 

4-1/2 

1/2 

1 

7-1/2 

50 

FTA-33 

3 

3 

8-5/8 

4-3/4 

4-3/4 

5-1/4 

3/4 

1 

7-1/2 

56 

FTA- 34 

3 

4 

8-5/8 ‘ 

5-5/8 

4-3/4 

5-1/4 

3/4 

1 

9 

65' 

FTA-44 

4 

4 

10-1/8 

5-3/4 

5-3/4 

G 

3/4 

1-1/4 

9-1/4 

98 

FTA-45 

4 

5 

10-1/8 

6-5/B 

5-3/4 

6 

3/4 

1-1/4 

10 

102 

FTA-46 

4 

6 

10-1/8 

7-1/2 

5-3/4 

6 

3/4 

1-1/4 

11 

107 

FTA-55 

6 

5 

1 1-5/B 

e- 1/2 

6-1/2 

7 

1 

1-1/4 

10-3/4 

136 

FTA-56 

5 

6 

11-5/8 

7-3/8 

B-1/2 

7 

1 

1-1/4 

11 

142 

FTA-G6 

6 

G 

13 

7 

7 

8 

1 

2 

12-3/4 

'l48 

FTA-6B 

6 

8 

13 

8-3/4 

7 

8 

1 

'2 

13-1/2 

1B3 


^ Contult factory for certiUeri dimensions 


^rr^9^r ^6 


DESIGN INFORMATION 




Ma)jimum working pressure 175 psig 

Maximum working temperature . . 300°F 
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ARMSTRONG SUCTION GUIDE 
SUBMITTAL DATA 


FlU NO.: 5035.94 

CATE: Feb. IS, 1974 

SUPERSEDES: 5035.94 

DATE: March 31, 1971 


MODELS; SG-252 TO SG-1010 




CUSTOMER 





.i 


KNtilNIvKH 






SPECIFICATION REFERENCE 



CUSTOMER'S ORDER NO. 


ARMSTRONG REFERENCE 


JOB REFERENCE ^ 






QUOTATION REFERENCE 

' .-I./ 



a 

REQUIRED 

.. . ■ .... .. 


MAXIMUM WORKING PRESSURE 175 PSIG 


MAXIMUM WORKING TEMPERATURE 300°F. 


•;nOEL NUMBER 

CONNECTION SIZES 125 LB A.S.A. FUNGED 

QUANTITY HEQUIBED 

IDENTIFICATION 

INLET FROIW .SYSTEM 

OUTLET TO PUMP 














D' 


















Huni SVSTF.M 



TYPE SG SUCTION GUIDE 


. . ' 
I -i 

1 PREPARED BY 
i 

j DATE;. 


i ; 



□ 

■^.1 

Form No. 6430-A 
Liiho in CatMda 


■i 



r'16 


■ r 


\ 


ARMSTRONG PUMPS INC. 

NORTH TON AWANDA. N.Y. 14120 







■ ARMSTRONG SUCTION GUIDE 

ran USE ON SUCTION CONNECTION OF CEN’IHl FUGAL PUMP 

... TO SAV£ SPACE, SIMPLIFY PJPJWC AND PRO/IDE 
STEADY FLOW CONDITION AT PUMP INLET. 


MATERIAL 

BOm* CAST IRON 

STBAINEB STAINLESS STEEL 

STAHT-UP STIUINER ! . PINE MESH BRASS 

fllenotif and dispose of stuTt-op strainer after 1 nonf/i operation) 

GUIDE VANES STEEL 


DIMENSIONS 


MODEL NO. 


A. 5. A- 

STBpUNEH 

OPKMNGS 

nu. 

STRAINER 

DIMENSIONS (INCHES) . ■ 

APPROX. 
SHIPPING 
AT. LBS. 

ISLET 

OUTLE1 

(SO. 1N^ 

A 

1) 

C 

D 

Mmn £ 

D 

G 

it 

SC-252 

‘■>1 

■■ 

1 8‘V 

3 i 

4-1 4 

IWM: 

8-1/2 

4-3.'4 

1 

1/2 

3-1/8 

1 1 

3G 


mgm 


18 

37 

■t ■ 11 16 

4-1/4 

8-1/2 

4-3 '4 

7-1 '2 

1/2 

' 3-1/8 

: 1 

37 


Up 

mm 


3? 

4-1 4 

4-1-4 

8-1/2 

1 4-3 4 

7 

1/2 

3-1/8 

1 

40 

SG-325 

L 1 

■n 

1 8 

37 

4-11 16 

4-1/4 

8-1. '2 

4-3/4 

7-1/2 

1/2 

3-1/8 

1 

41 

SG-33 


3 

i;e 

50 

4-3 '4 

4-3/'4 

9-1 '2 

5-1/2 

7-1/2 

3/4 

3-5/8 

1 

S3. ■' 

SG-43 


3 

1 a 

50 

5-5 8 

ESBl 

9-1/2 

5-1 '2 

9 

3/4 

3-5/8 

1 

55 

SG-44 

•1 1 

4 

l.'B 

82 

5-3/4 

5-3/4 

11-1 '2 

7 

9 

Qa 

4 - 1/4 

l!4 

75 

SG-S4 

5 1 

4 i 

1 ,'8 

82 

6-5 '8 

5-3/4 

11-1/2 

7 

10 ' 

3/4 

4-1/4 

lU 

81 

SG-64 

6 

4 

1.^8 

82 

7-1 '2 

5-3 4 

1 1 -1.'2 

7 

11 

3/4 

4-1/4 

1‘4 

86 

SG-55 

5 

5 

1 '8 

104 

6-1/2 

6 - 1 '2 

12-3 4 

8 

10 

1 

4-7/8 

i!i 

95 

SG-65 

6 

5 

18 

104 

7-3/8 

6-1/2 

12-3/4 

8 

11 

1 

4-7/8 

V4 

106 

SG-66 

6 

6 

1 '8 

153 

7 

7 

14-1 '4 

9-1/4 

11-1/4 

1 

5-3/4 

2 

146 

SG-B6 

8 

6 

1 '8 

1 53 

8-3 '4 

7 

14-1 '4 

mam 

13-1/2 

1 

5-3/4 

2 

151 

SG-8B 

8 

8 

l.'B 

275 

9-1 4 

9-1 '4 

18 

12-l.'4 

13-3 '4 

1 

7 

»J 

240 

SC- 108 

10 

8 

1 '8 


1 1 

9-1 '4 

18 

12-1, '4 

16 

1 

7 

2 

265 

SG-1010 

10 

I 0 

1 ■•8 

420 

11 -I '4 

11-14 

22-1/2 

15 

16 

1 

8-1/8 

2 

360 


PERFORMANCE 


MODEL SO. 


PRF.SS UflE nnop in feet of ffATER 
VKLOCITV IN FT..'SKC. 



3 FT. -SEC. 

4 FT. SEC. 

5 n. SF.r., 

tj FT, -SEC 

8 n. SEC. 

10 FT. 'SEC, 

12 FT.. 'SEC- 

SG-2 52 
SG-32 

.11 ft. 
(3! OPM1 

.20 fl.. 
(43 CPM) 

.32 f[. 

(54 CPMI 

.4.3 ft, 
I6( CPM) 

.no ft. 

<l>5 CPM) 

t .28 ft. 
(108 GPlil) 

1.72 ft. 

(138 CPU) 

SO- 2 25 
SG-325 

.18 fL. 

I *5 CIHt) 

..32 ft. 

(bO CPkl) 

. 'lO ft . 
(75 CIVM) 

,72 ft. 

19(1 CPU) 

1.28 ft. 
( 1:0 GPU) 

2.00 ft. 
(ISO GI'H) 

2.83 ft. 

(Uo CPM) 

SG-33 

SG-43 

.20 ft,. 
(70 GPN) 

.35 f L . 
m CPU) 

,55 ft. 

(115 CPU) 

.80 ft. 
(138 GPM) 

1.42 ft. 

(185 GPU) 

2.20 ft. 
C30 CPU) 

3.15 ft. 

(376 CPU) 

SG-44 , 

SG- 54 
SG-64 

.17 fL. 
(lie CPU) 

.29 ft. 

( 155 CPM1 

,47 ft. 
(198 CPU) 

,68 ft. 
(138 CPM) 

1.20 ft, 
(315 CPM) 

1.90 fL. 

1396 CPU) ' 

2.75 ft. 

(475 GPM) 


.23 fL. 
1167 G)Hl) 

.41 ft. 

(150 CPMI 

.67 ft. 

'US C.PM) 

.95 ft. 

(375 CPM) 

1.70 ft. 
(500 GPM) 

2.65 ft. 

(635 GPM) 

3.80 ft. 

(750 GPM) 


.22 fL. 

(270 CPK) 

.38 ft. 

(360 CPM) 

.60 ft. 
(4SD GPM) 

.86 ft. 
(540 CPM) 

1 . 54 ft. 

(7!0 CPU) 

2.40 ft. 
<900 CPM) 

3.45 ft. 

(1080 GPM) 

SG-88 

SG-108 

.21 fl. 
(470 CPU) 

.37 ft. 

(625 GPM) 

.58 ft. 

(TBO GPU) 

.85 fL. 

(940 GPM) 

1,50 ft. 

(1350 CPU) 

2.30 ft. 

(1550 GPU) 

3.35 ft. 

(1870 GPU) 

SG-1010 

.26 ft. 
(740 GPMl 

.46 ft. 
1980 GPM) 

.73 ft. 

(1130 GPM) 

1.03 ft. 

(1480 CPM) 

1.85 ft. 

(I960 GPM) 

2.92 ft. 

(2450 GPM) 

4.20 ft. 
(3940 GPU) 


MAXIMUM 
WORKING 
PRESSURE 
175 PSIG 


MAXIMUM 

WORKING 

TEMPERATURE 

300®F. 
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DIFFEREnm 

pump conneaoRS 


OEUI PRODUa PRE-CnmOG RELEASE 



mODEL 152-TR-1215 


FOR pump SUaiON and discharge lines 


The new Keflex Bellows Type Differential 
Pump Connectors, Model 152-TR-1215, 
are designed to compensate for multi- 
plane axial, lateral and angular movement 
in non-tortional applications. At the same 
time, they eliminate the need for a sep- 
arate expander on the pump discharge or 
a separate reducer on the pump suction 
side. By elimi.i^ting this steel taper, the 
differential pump connector saves the 
cost of the taper, plus the cost of installing 
it and the valuable space it would nor- 
mally occupy. 

The new differential pump connector has 
retained the same superior design charac- 
teristics as the Keflex standard bellows 
pump connector. It is capable of a maxi- 
mum operating pressure of 150 PSIG 
and a maximum operating temperature 
of 800‘^ F. The unit can also achieve a 
total axial traverse of 5/8” {1/2" com- 
pression, 1/8” extension), a total lateral 


movement of 1 /€" (1/16" each side of 
center line), ar d an angular offset of 
3-1/2 degrees maximum. Heavy duty 
restraining rods and spacers assure pro- 
tection against bellows distortion in the 
event anchors are not properly secured. 
Chatterproof spacers absorb mr:hanical 
vibration without hampering axial, lateral 
and angular movement of the connector. 

The new Keflex differential pump con- 
nector is currently available in eight sizes 
as listed on the opposite page. Contact 
the factory for other size combinations 
you may have or need. 

TO ORDER: Specify the differential 

pipe sizes desired (i.e. 4" x 3") followed 
by the model number 152-TR-1215. 

Refer to Keflex Bulletin KPC-3 for 
installation and other operational data, 
also for other pump connector models. 
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This page has been removed because of copyright material, 
information on the Keflex Differential Pump Connectors, contact 
Keflex, Inc. , 225 S. Main Street, Bartlett, Illinois 60103, 


For 
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ARMSTRONG VORTEX AIR SEPARATOR 

SUBMITTAL DATA 


FtU NO. 3035. 055 

DATE: Sent. 20, 1974 

SUPERSEDES: .5035.955 

DATE: May 10, 1974 


> 


MOULLS : 


asSTOMER 


VA-2 TO VA-12 LESS STIIAJ l\Kl{ 
VAS-2 TO VAS-12 WITH STHAI^’ER 



CUSTOMER’S ORDER NO. 


ARMSTRONG REFERENCE 






ENGINEER 


JOB REFERENCE 


SPECIFICATION REFERENCE 


MODEL NUMBER 

MAXIMUM FLOW 


USGPM 


CONSTRUCTION OF VORTEX AIR SEPARATOR 


Fabricated steel shell cohstrucicd according to ASMECode 
for Unftred Pressure Vessels. 

Form U*IA Manufacturer's Data Sheet signed by N.B. 
Inspector provided in accordance with ASME Code for the 
followirtg units ONLY: VA5 • VASS to VAl 2 - VAST 2 
inctusive. 

Certificates are not required, and are not available, for smaller 
Units VA2 - VAS2 to VA4 ■ VAS4 inclusive. 

Connections provided for : 

{a) Main inlet and outlet flow 

(b) Air coftnectiohs for line to compression lank 

(c) Drain flushing connection at bottom to eliminate 
dirt and sediment 

(d) With strainer ( ) without strainer ( ) 

J.S. PATENT NO. 3771290 


REMARKS AND/OR ACCESSORIES 


DIMENSIONS! SEE REVEftSE SIDE 


QUOTATION REFERENCE 


WORKING CONDITIONS 


MAXIMUM WOPiaNG PitESSOllE 123 psi 

MAXl.MUM WO,.,:iNG TEMPERATURE SSO^F 

HYDROSTATIC TEST PRESSURE 200 psi 


SPECIFICATIONS 


VERTICALLY MOUNTED AIR SEPARATOR HAVING 
STEEL TANK WITH TANGENTIAL INLET AND OUT- 
LET FOR SEPARATION OF AIR. IN HYDRONIC SYSTEM 
AND TO act AS A SEDIMENT TRAP. REMOVABLE 
STEEL AIR COLLECTOR TUBE. . 

SUITABLE FOR PIPE-LINE MOUNTING.. 


PREPARED BY; 
DATE: 


Form No. 6429-D 
Litho in Canada 




ARMSTRONG PUMPS fNC. 

North Tonawanda, N. Y. 14120 
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DIMKINSIOIMAL DATA - AKMSTItONC VOKTEX AIR SEPAUATOR 



VAS-2 & VAS-214) 


MODEL NUMBER 

DIMENSIONS (IN INCHES) 

MAX. 

FLOW 

USGPM 

APPROX. 

LESS 

STP. 

WITO 

STR. 

B 

B 

■ 

D 

.E 

^ \ 


F 

1 

G 

H 

■ 

K 

LESS 

STR. 

1 

WITH 

STR. 

LESS STRAINER 

WITH STRAINER 

VA-2 


2 

1 

6 

Qj 

18-1/2 

6-1/2 

1 

19-3/8 

7-1/4 

i 

1 14 

6-1/8 

5-15/16 

1-3/4 

60 

22 

34 

\k-2% 


2'A 

1 

7 

12 

18-5/8 

S 5-7/8 

19-3/8 

6-3/4 

IS 

5-5/8 

6-5/8 

1-T/B 

90 

1 

28 

40 

VA-3 

VAS-3 


1 

7-1/2 

14 

20-3/8 

6-5/8 

21-1/2 

m 

16 

6-1/4 

B-5/B 

2-9/16 

180 

36 

48 

VA-4 

VAS- 4 

4 

1-1/2 ] 

9-1/2 

18 

, 24*1/2 

! 

7-3/4 

25-1/2 

8-3/4 

20 

7-1/4 

10-3/4 

3-1/8 

310 

92 

103 


VAS- 5 

5 

1-1/2 

. 11 

20 

27-3/4 

8-5/8 

28-3/4 

9-5/8 

23 

B-l/B 

12-3/4 

i 

3-5/B 1 

500 

122 

133 

^-6 

VAS- 6 

6 

1-1/2 

12-1/2 

0 

31-1/4 

9-S/B 

32-3/8 

10-3/4 

26 

9-1/8 

1 

16 

4-11/16' 

i 

725 

196 


VA-B 

VAS- 8 

8 

2 

16 

28 

39-3/8 

12 

40-3/e 

. 13 ■ 

33 

li-3/B 

20 

5-11/16 

1250 

37 2 

384 

VA-10 

VAS- 10 

30 , 

2 

20 

32 

46-7/8 

.13-3/4 

47-7/e 

14-3/4 

40 

13-1/8 

24 

6-5/8 

2000 

526 

540 

VA-12 

VAS-12 

12 

2 

26 

38 

57-3/8 

16 

58-3/B 

17 

49 

15-3/8 

30 

a-5/B 

2800 

805 

820 


BG -2 







































































































































ARMSTRONG 


ARMSTRONG BMA BOILER FITTING 


AIK CONTK(»L nEVTCF:S 
FOR IIYDRONIC SYSTEMS 


FILE NO.; 10H.!»0 

DATE; Fell. 2fl/£9 

SUPERSEDES; SOU. 90 

DATE; Oct. ;<l/6o 




/1( ' • 
/■ 


Armstrong BMA Boiler Fittings are made in siz.es 1" through 4". Ilie size selected sliould he the same 
as the supply main at tlie t)oiJer, Die Armstrong Boiler Fitting is designed to remove ttie air at the 
point of release - the boiler. 


FIG. i 


-TO IIAniATlON 


TO ARMSTnO^G 
THA TANK 
FITTING 


AHV5THONG 
RMA POlLEfl 
.FITTING 


I . i* 


-SHORT NIPPLE 


TOP OF BOILER 
DIPTUBE"^ 




NOT LESS than 2" BELOW 
INSIDE TOP OF BOILER 



PIPE 

A B C D thread 


1 ? rfiraen,?ion5 in inches 
i PIPE 

C D thread I K 


FIG. 2 


1 

lot 

4 

12^ 

V- 

-Li€ 

2 

1 

X 

5 

n 

LL 

3.V- ii 

104 

A 

|2? 

Id 

h" ■■ 

2 

li 

1 

7 

3.1^ ly 

Tnt 


! r- J 

— c 

1^ 

2 

M 

1 
4 ' 

7 

3-.‘4 2 

121. 


24 

2i 

O 

2 

5 

t 

■ 8j 

3v'A 2;. 

12 r 

‘^1“ 

t- 7 


n 

0 

2-2 

4 

81 

3 

14-3 

, E 


o 

4 

1 

4 

lOl 


is: 

■4^ 

2; 

Ag, , 

6 


1:^ 

Hi 


INSTALUTION NOTE 




When installing Armstrong LW.A Boiler Fittings, care should be taken to ensure tiiat diptube does not 
strike any obstruction in boiler. If standard diptube is too long for insertion in boiler, diptube 
may be cut to suit. Diptube must always be installed below inside top of bojier, See Fig. 1. 


ARMSTRONG TMA TANK FITTING 


The Armstrong Tank Fitting is designed to maintain the correct amount of air in the expansion tank. 
When selecting the Armstrong Tank Fitting it is important that the diameter nT the..expansion"t-ank-be — 


FIG. 3 


TO TANK 


'TO I 
BOILER { 



I'cjil .choiiirf be 
open ujhcn fill- 
in/: systeir., ilTi cn 
water appears, 
cla.^e uenl. Vent 
should hot be re- ; 

opened uni ess sys- 
tem is drained. L 


it is 
tit as 

important I 
fol low's; - 

SIZE 

TANK 

DIAMETER 

TMA- 9 

j 9" 

TMA- 12 

Il2. 13 or U 

TMA- 16 

16" 

TMA- 18 

IB" 

TMA- 20 

20" 

TMA- 24 

24 *’ 

TMA-L 

48' 


1 CONNECTIONS - NPT | 

TO tank 

TO BOILER 

1/2" 

3/4" 

1" 

1 -1/4" 


3-1/2" 


2" l-S/8" 


4-1/-2” 2-3/4" 2" 


* ‘fMiX-L may be used for smaller diameter (auks. Cut tubing 
on insloiia ( ion lo Lenpth e</ual to 2/3 diameter of tank. 


ECCENTRIC COUPLING 
SUPPLY TO radiators SIlT 'JP 


EXPANSION TANK 


PIPE SIZING FROM BOILER TO 


N.., ARMSTRONG TMA FITTING 


DISTANCE OF HORIZONTAL PIPE FROM 

BOILER TO FURTHEST TANK 

UNDER 

OVER 7 FT. 

OVER 20 FT. 

7 FT. 

UNDER 20 FT. 

UNDER 40 ft. 

K" 

1" 

Ill" 


ARMSTRONG 

DMA 

FITTING - 


'SHORT NIPPLE 


FIG. 1) 


t i ^ TP ITCH UP NOT LESS 
THAN 1" in 5 FT. 

— ^'Oi^REDUCING ELL. INCREASE PIPE SIZE FROM 
\ THIS POINT IN ACCORDANCE WITH TABLE 
SHORT NIPPLE 

BOILER I 


CAUTION;- IWien using sei'erai Armstrong Boiler Fittings on one boiJer, only one Boiler Fitting should 
be connected to a Tank Fitting. Expansion tank connections on remaining Boiler Fittings 
must be plugged. 











ARMSTRONG 

SUBWlTTilL DATA' 


AIR CONTROL DEVICES FOR HYDROMC SYSTEMS 
125 psig WORKING PRESSURE - 2 50°r MAXIMUM OPERATING TEMI’EHATURE 



1 
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WOOD INDUSTRIAL PRODUCTS COMPANY 

AN ALCO standard COMPANY 


Consilohocken, Pa, 1942s 


TELEPHONE NUMBER 21&-B25-9110 

215 - 828 -OBOO 



Elicr.livt; .liilv 1 . 1 f) 7 fi 
Form #713 


'jc'] 


D / 






SPECIFICATIONS FOR 

ASME EXPANSlON-CnMPRESSION TANKS 

125 Lbi. Working Pressure -- 188 Lbs. Test Pressure 
Painted Red Oxide or Galvanized 



B 


r. zrJT.L'y 

i 


|AbM C.| 

\ 

U 

T 

- 



- — E 


c 




tl I , 


I ...QuOCj., 


■E ^ 


GAL. 

A 

6 

r 

D 

E 

P 

WEIGHTS 1 






PAINTED 

GALV. I 

15 

12 " 

33" 

8 " • 

4" 

71/2 

1 " 

‘ 45f/ 

* 

50H 

IS 

12 

39 

8 

4 

71/2 

1 


50 

4 

60 

24 

12 

52 

8 

4 

7 J /2 

1 


63 

* 

70 

30 

14 

48 

1C 

5 

8 i'/f' 

1 

V 

65 

4 

73 

40 

14 

63 

10 

5 

8 H/fl 

1 

83 

4 

93 

60 

16 

72 

12 

6 

9'/, 

1 

* 

113 

* 

127 

. 80 

20 

62 

16 

8 

10 

1 

■4 

130 

4 

145 

' 100 • 

20 

78 

16 

B 

10 

1 

4 

162 

* 

IBl 

120 

24 

65 

20 

10 

IT: 

1 

_v 

195 

' 215 

135 

24 

72 

20 

10 

11 ’. 

1 

215 

235 

ISO 

30 

62V, 

22 

11 ■ 

. 13V, 

1 ", 

4 

295 


318 1 

220 

30 

77 

22 

11 

13'., 

r. 

4 

355 

383 

235 

30 

81 1/2 

22 

11 . 

13 V, 

IV 

4 

333 

■ Hi 

310 

30 

1051, 

22 

11 • 

13V 

IV 

4 

480 

517 

300 

36 

71'., 

28 

14 

143/4 

IV. 

4 

CO 

515 

400 

36 

93]/j 

28 

14 

143/4 

IV 

4 

634 

675 

515 

36 

120 ^ 

28 

14 

143/4 

IV 

4 

789 

040 

525 

42 

97 

2 Sets 

15" Ctr. 

147 /J 6 

2 

4 

834 

l82 

750 

42 

136 

2 Sets 

15" Ctr, 

147/16 

2 

n33 

TSIJO 

1000 

48 « 

129 

2 Sets 

18” Ctr. 

1S3/4 

2 

1729 

T8T4 

1500 

48 

198 

2 Sets 

18" Ctr, 

153/4 

2 

2319 

2421 

2000 

48 

267 

2 Sets 

18” Ctr. 

iF?^ 1 

■ M ■■■ , 1 

2 

2914 

3025 


*S/ees normol/Y stock tor promfjf shipment. 


Tonks orelabricated to ASME Code,, sobiect to opprovol of o resident, licensed Inspector. 

Telltole holes ore furnished in lieu of inspection opening on oil sizes thru 15 to 144 gollon, Two 2" plugged in- 
spection openings ore provided on sixes 180 thru 515 gollon. 525 gallon and lorger ore equipped with on 1 1 x 15" 
manhole. . 

Tops for 2 overlapping gouge gloss ossemblies ore included on 525 gollon size & larger. 

Guorontees ore against defects inmoteriol or wofltmonship, ond ore good up to the time of instoilotion and test only. 
The guorantee is to the extent of the tank only, ond does not include ony ollowonce for replacement or con sequentiol 
domoge. Materiol must not be returned without first receiving our permission. ’ 
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PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 




ARMSTRONG 

Sl/BAJirr/lL DATA 

RELIEF A^D REDUCIIVG VALVES 


FILE NO. 

5011.95 

DATE: 

Feb. IS. 1974 

SUPERSEDES: 

5011.95 

DATE: 

Sept, t, 1966 


A 


COMBINATION UMTS 






Note: RedocinE Valve faclory set at 12 psi, adjustable 
7 ID 25 psf. Rcducins Valve equipped with 
strainer, anti-syphon check, composition disc 
and brass valve scat. 


MODEL 

NO. 

SIZE 

RELIEF 

SETTING 

BODY 

APPROX. 
SHIPPING WT. 

C-11 


30 PSI 

BRASS 

LBS. 

C-20 

1/ M 
/2 

30 PSI 

IRON 

6 LBS. 



»7An:v,9cna»r.'l?. . 

‘'•L. . .OilK 


RELIEF VALVES 


MODEL 

NO. 

1 

SIZE 1 

1 

RELIEF 

SETTING 

1 

BODY 

APPROX. 
SHIPPING WT. 

RL-n 

JZf 1 * 

-'2 1 

30 PSI 

BRASS 

V4 LBS. 

RL-20 

1 

30 PSI 

IRON 

1 

3 LBS. 


REDUCING VALVES 

Note: RD-11 and RD-20 Reducing Valve same as used 
in C-1 1 and C-20 Combination Units. All Units 
complete with strainer and anti-syphon check. 


MODEL 

NO. 

SIZE 

STD. 

DEL. SETTING 

BODY 

APPROX. 
SHIPPING WT. 

RD-II 


12 PSI * 

BRASS 

1 % LBS. 

RD-20 

vr 

12 PSI * 

IRON 

LBS. 

RD-50 


12 PST ■* 

IRON 

'^4 LBS. 

HRD-60 


45 PSI + 

BRASS 

34 LBS. 

HRD-70 


45 PSI 

BRASS 

34 LBS. 


- Adjustable 7 PSI to 25 PSI. 



+ Adjustable 25 PSI to 125 PSI. Maximum Initial 
Pressure 150 PSI, 


BB- 1 
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ARMSTRONG 

R K L I K F AM) II E D U C I IV f; 



JOB; - 


ENGIIVEFR: - 

CONTRACTOR: • 

ORBER NO Date 

QUOTATION REFERENCE;--— 
REPRESENTATIVE; - 


COMBINATION UNITS 


MODEL 

NO. 

STD. S 

tTTINGS 

NO. 

REQ'D. 

RED. * 

REI.IEF 

C-11 

12 PSI 


Illlll 

C-20 

12 PSI 

QIQIII 



* Adjustable 7 PSI to 25 PSI . 


RELIEF VALVES 


MODEL 

NO. 

RELIEF 

SETTI.NG 

NO. 

REO’D. 

RL-11 

30 PSI 


RL-20 

30 PSI 



REDUCING VALVES 


MODEL 

NO. 

STD. DEL. + 
SETTING 

NO. 

REO'D. 

RD-11 

12 PST 


RU-20 

12 PSI 


RD-50 

3 2 PSI 


flRD-60 

45 PSI 


HRD-70 

4 5 PSI 



+ RD-11, RD-20 and RD-50 Adjus- 
table 7 PSI to 25 PSI. 

HRD-60 and HRD-70 Adjustable 
25 PSI to 125 PSI. Maximum 
Initial Pressure ISO PSI. 


ARMSTRONG PUMPS UNO. 

MORTH TOWAWAWDA, N.Y. 14120 
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WAHS 

174A-740 SERIES 

ASME WATER PRESSURE 
REUEF VALVES 

for Pressure Protection of 
Hot Water Heating Boilers 

Sizes: %" thru 2" 

The 174A-740 Series was developed to offer a 
complete line of boiler safety relief valve sizes from 
Vi" through 2” inclusive and with corresponding 
high BTU discharge capacity ratings. Watts was the 
first to offer this full selection of sizes, which afford 
complete pressure protection for the great majority 
of all hot water heating and supply boilers with a 
single valve. 

Sizes 1” to 2” inclusive are proportionately larger 
valves to the V<" size. They are designed for larger 
Institutional and Industrial installations to protect 
high BTU rat^d boilers that need greater relief 
capacities. 

Whenever plan.s call for the latest and finest in 
A.S.M.E. relief valves, you'll find them in the 
Watts line. 



• Seat located above drain; water can't be trapped 
and sediment can't foul seat 

• Non-mechanical seat-to-disc alignment will not 
stick or freeze 


• Water seal of high temperature resisting material 
isolates spring working parts from water during 
relief 


• No. 740 has the same design features as No. 174A 
except for difference in body construction and 
material 


oSPECjlTlcATibRIS 


BOILER RELIEF VALVES 

Each hot water space heating boiler shall be equipped 
i,»ith a pressure relief valve set to relieve below t’ne 
maximum boiler working pressur The device shall 
be certified in accordance with A.S.M.E. low 
pressure heating boiler code Section 4. The BTU 
rating of the valve must be in excess of the BTU 
output heating of the boiler. Watts Regulator 
Company Series 174 A, 740 or equal. 



OPERATION: A hot water heating boiler operates normally 
full of water and steams only when there is trouble with the 
firing controls. When this occurs, it is good '"safety" procedure, 
to reduce the energy stored in the boiler by lowering the heat 
content of The boiler as rapidly as practicable. 


WATER DISCHARGE 
As thermal .expansion conditions 
develop, pressures may be built 
up to the setting of the relief 
valve. In this phase of operation, 
it acts as a water relief valve, 
discharging the small quantity of 
water which is expanded in the 
system. 



I 



STEAM DISCHARGE 
Should operating controls fail, 
permitting run-away firing, the 
boiler water may reach steam- 
forming temperatures, creating a 
steam pressure condition. Acting 
as a steam safety valve, it dis- 
charges steam at the rate or 
faster than the boiler can. gener- 
ate it. thus restoring system 
pressure to a safer level. / 

t 

/ 

t 

'■'V 



DESIGNED AND MANUFACTURED BY: 



WATTS REGULATOR CO. • LAWRENCE, MASS.. U.S.A. 
With Representatives in Over 40 Cities troin Coast to Coast 


/jV CArJADA 

WATTS REGULATOR OF CANADA, LTD. 

WESTON, ONTARIO 
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materials 


174A Series 

• Bronze body construction 

• Non-metaliic disc-to-metal seating 

740 Series 

• Iron body construction 

• Non-metallic disc-to-metal seating 


jlPRESSURE^fiTEMPEttATURE 


174A Series 

Pressure range 30 lbs. to 160 lbs. with corres- 
ponding high BTU/HR ratings from 650,000 
to 14,370,000 BTU/HR. 


SCAPACiTV 


No. 174A Series 


SETTINGS and RELIEVING CAPACITIES 
(National Board Certified Ratings) 

8TU Steam Discharge Capacities 


Size 

30 lbs. 

100 lbs. 

125 lbs. 

ISO lbs. 

M" 

650,000 

1 ,695,000 

2,070,000 

2,445,000 

1" 

1,005,000 

2,635,000 

3,215,000 

3,795,000 

154" 

1,865,000 

4.870,000 

5,945,000 

7,020,000 

154" 

2,020,000 

5,290,000 

6,460,000 

7,630,000 

2" 

3,815,000 

9,970,000 

12,170,000 

14,370,000 


MOTE; Vile recommend No. 740 Series as best buy for hoi water 
space heating bailer requirements between 30 through 75 lbs. 


740 Series 

Pressure range 30 lbs. to 75 lbs. with corres- 
ponding high ratings from 925,000 to 
10,700,000 BTU/HR. 


ISTAMDARDS ; 


® ASME 

Tested and rated by A.S.M.E. National Board of 
Boiler and Pressure Vessel Inspectors, 


No. 740 Series 


SETTINGS and RELIEVING CAPACITIES 
(Natiortal Board Certified Ratings) 

BTU Steam Discharge Capacities 


Size 

30 lbs. 

45 lbs. 

SO Ifas. 

7S lbs. 

=54" 

X 1" 

925,000 

1 ,245,000 

1 ,352,000 

1 ,886,000 

1" 

X 154" 

1,300,000 

1,749,000 

1 ,899,000 

2,649,000 

VA" 

X 154" 

2,105,000 

2,830,000 

3,075,000 

4,285,000 


X 2" 

2,900,000 

3,903,000 

4,238,000 

5,910,000 

2" 

X 2'/i" 

5,250,000 

7,050,000 

7,650,000 

10,700,000 


NOTE: Valve settings, other than shown above, are available in 5 lb. 
increments between the pressure range of 30 through 75 lbs. 




iblMENSIO'lilS ;^ tWEtGHT 



No. 174A Series 


No. 

Size 

Mad el 

Height 

Length 

Weight 

174A 

Vi" x^Ja" 

M3 

5'/b'' 

2Vz" 

IVz lbs. 

174A 

1 "x 1" 

Ml 

SVi" 

3" 

3'/b lbs. 

174A 

T/4"x I'/j" 

M 

83/b" 

43 /-J" 

6 V 4 lbs. 

774A 

1V2"xlVz" 

M 

9" 

4%" 

7Va lbs. 

174A 

2" X 2" 

M 

11 s/e" 

eva" 

13S/4 lbs. 


No. 740 Series 


No. 

Size 

Model 

Height 

Length 

Weight 

740 

3 / 4 " X 1" 

Ml 

55/a" 

3" 

1% lbs. 

740 

1"x IV 4 " 

IVI 

VU" 

3V2" 

31/6 lbs. 

740 

1'/4"X IV’" 

M 

83/4" 

45/B" 

6 '/b lbs. 

740 

1V2"x2" 

M 

91 / 4 " 

51/4" 

71/2 lbs. 

740 

2"x ZVz" 

M 

115/e" 

63/4 " 

16'/2 lbs. 


ES-174A-740 761 



WATTS REGL/LATOR COMPANY • LAWRENCE, MASS., U.S.A. 


PRINTED IN U.S.A. 
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OtMENSIONS-CATALOO SECTION 2 

^(/so m -Z> 


J 'PIPI 5»jt 

lli PSt «MER.£rD.fUlltt 


Tj 'a ;"pip[: jias 

screwD cowtiicricws 






MODEL 

NO, 

PJPE 

SIZE 

FIG 

NO, 

PRINCIPAL 

DIMENSIONS 

MAX. 

WIDTH 

OTHER 

PLANE 

FLANGE DRILLING 

NO. OF 

SHIPPING WT. 

EX- 

PORT 

cu. 

FT. 



w 

X 

Y 

2 

NO. OF 
HOLES 

DIA, OF 
HOLES 

BC 

KLE" 

WENTS 

IRON 

BRONZE 

l<Hf 




3 

3t 

2^ 

- 

4 

4 

- 

- 


1 

1 8 

20 

.4 

r 

2B 

Z" 

3 

3n 

3iT 

- 

4 

4 

- 


- 

I 

22 

25 



2BF 

S’ 

2 

KB 


6 

K 

6 

4 

3 

4 

mm 

1 

35 

40 

.4 

J223 

H 

mm 


1 

10 


7 

rai 

wm 

m 

4 

wm 

2 

65 

75 

1.1 

oil 

3 B 

3" 

1 

^31 

a 

4 

mm 

wm 

a} 

n 

1 

T 

6 

2 

70 

SO 

1.1 

■ 

m 

A B 

4 " 


ISHi 

wm 



MEM 

B 

H9K 

wm 

4 

150 

165 

24 

M 

1 

S B 

5" 

1 

l» 

mm 

10 

am 

u 

8 

IKK 

rai 

6 

200 

240 

3.5 


Wm 

warn 

6" 

1 

wm 

wm 

n 

10 

19 

8 

7 

fl 

wm 

9 

265 

300 

S.3 


BASIC MODELS 1-1/2A, 2B AND 2BF ARE AVAILABLE IN CAST IRON OR ALL BRONZE. BASIC MODELS 2-1/2B THROUGH 6B ARE AVAIL- 
ABLE IN CAST IRON, DUCTILE IRON OR ALL BRONZE, CAST IRON AND DUCTILE IRCW VALVES ARE BRONZE FITTED. 

VALVES MAY BE ORDERED BY SPECIFYING THE BASIC MODEL HO., THE HOUSING MATERIAL DESIRED, THE NOMINAL TEHPERAmE 
DESIRED, ^NP ANY SPECIAL CCWDITIONS THE VALVE MUST WITHSTAND, AMOT IS ADOPTING THE PaiCV OF ADDING TO THE 

COMPLETE MODEL HUMBER, A LETTER DESIGNATING ANY SPECIAL HOUSING FEATURES, ANOTHER LETTER TO DESIGNATE HOUSING 
MATERIAL (C, fl, D OR A, ETC.) AND A CODE NUMBER AFTER THE NfflONAL TEMPERATURE TO INDICATE TYPE OF ELEMENT. 
THUS A VALVE ORDERED AS A 2-I/ZB-160 CAST IRW BROTZE FITTED, HILL BE STAMPED ON THE KAHEPLATE AS A 2-1/2BOC- 
160-PI. THE 0 MEANS STANDARD CONSTRUCTION, C MEANS CAST IRON, THE 01 MEANS STANDARD 1096X- TYPE ELEKSHI SET 
TO MAINTAIN A NOMIHAL I60'P. FLUID TEMPERATURE. 

AMOT THERMOSTATIC VALVES ARE TEMPERATURE RATED FOR THE EXPECTED NOMINAL OPERATING TEMPERATURE IN JACKET HATER 
SERVICE, CRI LUBRICATING OIL APPLICATIONS, THE OPERATING TEMPERATURE MAY BE SLIGHTLY ABOVE THE NOMIMAL RATING 
DEPENDING ON THE TYPE OF OIL, FLOW RATE, AND OTHER CONDITIONS OF THE SYSTEM. 

STANDARD STOCK TEMPERATURE SETTINGS AVAIUBLE FOR A&B SERIES VALVES ARE 75 , 90. 105, 120, 130, 140, 150, 15S , 160. 
165, 170, 180 AND 19S*F. S®1E OTHER TEMPERATURE SETIIHCE AVAIUBLE ON SPECIAL ORDER OH LIMITED STOCK BASIS, 
BASIC MODEL 1-1/2A REQUIRES CR)E 1126X-(TEMF.) TYPE THERMOSTATIC ELEMENT. BASIC MODEL B REQUIRES IKE 1096X- 
(TEMP.) type ELEMENTS WHICH ARE INTERCHANGEABLE ON 2“ THROUGH 6" SIZE, 


2" TO 6" TYPE B VALVES ABE AVAIUBLE Hm NAVY PUNCE DRILLING, 


CERTIFIED PRINT 



CIlSTOMEll. 

nv . . 


PURCHASE ORDER NO. 

DATE 


L 

AMOT CONTROLS 

OUTLINE DMVIF.NStONS 

FORM 121 

CORPORAT ION 

MODELS A & B 

REV. 1 

nrCNMOND. CALIP,. U.O-A. 

THERMOSTATIC VALVES 

date 7-70 

M U. L A. 
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PARTS UST INSTRUCTIONS -CATAIOO SECTION 2 




hcT 


MODELS A&B 

THERMOSTATIC VALVES 


Your Amoc Theroiostntlc Value has been roatjufactured 
with excrerne care and tested to insure chat .C hod no 
detectable defects at the time It left the factory. If 
Che valve is correctly applied and installed it will 
give years of service under reasonable operating con- 
ditions. This instruction manual will give ynu service 
infonnation Cor nearly all normal operating conditions, 
hut for unusual situations it may be necessary to con- 
tact your Amot represencatlve or the Amot factory. 

All Amot A i B series valves use the "expanding wax" 
type of temperature sen.?ing element. These elements 
are set to their nominal temperature rating under 
closely controlled conditions, and cannot be altered 
once they have been set, If it is ever necesaary to 
change the nominal rating of a valve, a different sec 
of elements must be used. Amot has an eletnenC exchange 
program for new at only slightly used elements-oee Form 
13i) for terms and conditions of the exchange. 

IHSPECTINC THE VALVl- QH ITS RECEIPT 

Immediately on receiving your valve, check it over 
carefully for damage received in shipping, end to be 
sure you have received the proper unit. In checking 
the model number of the valve against ycur order, you 
may find that here are a few more digits on the name- 
plate than show on the order. These extra letters and 
numbers merely help us to be able to identify the valve 
and its type of construction more fully than in the 
past. For example you may have ordered a 2BF Cast Iron 
Valve at 160*F nominal, but you received a 2BFC- 160-01, 
the larger number means the valve is a 2BF type, with 
cast iron housing, 160*F nominal racing; and the -01 
Indicates standard 1096X type elements were used. 
Similarly, s lljA-170 {available in bronze only) becomes 
l^AOB-170-01. The first 0 means standard IV' NPT 
connection threads, B means bronze and the 01. indicates 
standard 1126X elements. 

IfiSTAU-ATION 

A6B Valve uimenslons are given on Form 121, a certified 
copy of which is supplied with each valve order, and 
t^ieh should be checked against the actual valve on 
receipt of the order. If special engineered drawings 
have been prepared, these drswings should be followed. 
Any conflict arising between such drawings and Amot 
atandjrd instructions should be resolved before the 
valve is put into service. 

On Page 1 of chis bulletin are several recommended 
methods of applyl Amot valves. In general, a 
"diverting" system will provide slightly more even temp- 
erature concrul than a "mixing" arrangement. This is 
because the lonser introduces a hom..,^enous fluid to the 
senaiiig elements whereas a mixing system requires the 
fluid at two different temperatures to mix in the small 
volume of the valve. 


If severe electrolysis is expected or encountered in 
the r/stem, a zinc or isagneEium waste plug should be 
installed in the valve at the A port - or as close as 
possible CO it. Pur direct sea water cooled installa- 
tions, bronze valves with plated elements must be usedi 
Cast iron housings are not generally satisfactory on 
aea water. 

If the valve is mounted at the high point cf any system, 
be sure that the system is properly vented to prevent' 
cropping air at the elements. A good rule to follow on 
systems is to place air vents at ell high points and 
drains at all low points. Vents can all be connected 
to a single collection point if feosible. as shoim in 
Pig. 1, Page 3. 

OFEKATIOW 

After iniciariy placing Che valve in operation, system 
temperatures should be closely watched to be sure that 
alt portions of the circuit ere performing properly. 
A system in vhich the valves have been properly select- 
ed for the anticipated flows and heat rejection rates 
should operate very close to the valve nominal tempera- 
ture racing. Water cooling “systems will usually operate 
at or slightly below the nominal temperature. Lubrica- 
ting oil or ocher viscous fluids with lower specific 
neats than water will indicate at or slightly above the 
nominal temperature. 

In any syecem where the indicated temperatures are mote 
chan 5“F from the noroln-jl valve rating, an effort should 
be made to fine Che cause. Any system operating at an 
indicated lO'F or more from the anticipated temperatures 
could bi in troubl p and Che cause must be located immedi- 
aiely. Standard Amot elements should not be operated 
continuously at temperatures in excess of 2S“F above 
their nominal rating. On most Amot elements, 10*F above 
Che nominal is the maximum stroke point of the element 
sliding valve, and beyond chat poinL the valve is 
directing all of the flowing fluid to the C Port. 

The B3se,r.b'.ed-unit type of construccic.^ of the Amot 
elements make them easy to check if they ate suspected 
of causing erroneous system operation. The following 
procedure will give you an indication as to whether the 
element is close to its proper celibracion. {For on 
accurate test, we suggest Che elements be shipped 
prepaid to Amot for check; -g in our calibrated test 
tanks. Notcl Whenever e„ipping elements, be sure to 
wrap them individually for protection against nicks end 
bumps.) 

On most elements in Che A & B valve series, the 
Eliding valve starts lift off the spider seat at 
S*F below the nominal temperature rating stamped 
on the aide strap. (This Is the only number refer- 
encing temperature on the element. All others are 
production control numbers.) At ICF above the 
nominal, the elumenC is at or near its fell stroke. 


Po08 2 


TROUBLE SIlOOriMG 


flflcc the element in a bucket of triicer 10‘E below 
the noif.lnal toting om! Etlr the woter vigorously 
with the element for j minutes (the sliding volve 
should not be off ice seat). Next, piece the ele- 
ment in water at 1S*F above the nominal rsttng end 
stir vigorously for 5 minutes. The element should 
now be fully stroked. This is detcnnincd by iesmedi- 
Otely placing the clement beck in the valve housing, 
and pushing the clement spider fully into its 
CDuncerhore. If the reslsionce of the stidiitf, 
valve ovcrtravel spring can be felt, the element 
is fully stroked. Perform the Isst step quickly 
before the element hes cooled, niiiJ ',0 HOT tiSJl OIL 
AS THE TEST BATH. On very high temperakure 
el'ments, water and glycol may be used. 

HA ATEHAHCE 

Amot thermostatic valves probably require less mainten- 
ance than any other type (or similar use. Elements in 
normal service should be good for 6 to ID years. Excess- 
ive temperatures, chemical, clecctolycic or cavitation 
atteck will of course shorten the life of the eleiMonts 
and seats (which are replaceable). Water additives may 
cause swelling of the 0-rlng seal around the Eliding 
valve, to the point where they may affect element action 
and require replacement. Synthetic base lubricants wilt 
definitely attack the 0-ring seals which mty be removed, 
or replaced by rings of alternate materiol. 

Carbonates, scale and other solids must not oe permlctoi 
to build up on eliding valve or sensing cup surfaces. 
The valve and elements may be cleaned with rai.ld acid or 
Ooklte solutions. Hard scale may require wire brush 
buffing. Unless definite trouble is encountered in 
operation, a valve need not be inspected more than every 
2 to 3 years. When replacing elements, c Light coating 
of grease on the D-ring Is helpful in re-assembly. Be 
sure the 0-ring is centered in the sleeve before replac- 
ing clctaent. When ordering replacement parts for Amot 
valves, always give the item number, name of the part, 
the complete valve model number and the correct aerial 
number, 

Amot does not recommend choc a large stock of spare 
parts be maintained si the valve instsl lacion. Must 
commonly used elements and seals are immediately 
available from Amots' stocking area ropreacntacivcs, or 
from the factory direct. Rubber seals and composltioo 
gosketa are rated for a shelf life of one year from 
date of shipment. If adequately sealed from air, they 
Dsy be good for longer periods. Shelf life of the Amot 
elements is friw one to two years, depending on otorage 
conditiono. 

COMMONLY USED REPLACEMEMT PARTS 


BASIC 

KOOEL 

NO, 

NO. OF 
ELEHElirs 
A 0 RINGS 
PER VALVE 

BASIC 

ELEMENT 

PART 

NO. 

0 RING 
ELEMENT 
SEAL 
HO. 

HOUSING 

GASKET 

PART 

NO, 

liA(Older) 


1 

1126)t-(Terap.) 

1919 

10G7 

liA(CurTent) 


1 

U26X-(Teiap.) 

1919 

761 

14b 2B 2B? (Older) 


1 

109bX-(Temp.) 

UB3 

1100 

UB 3B 2BP (Current) 

1 

lD96X-CTcBip.) 

118, 

761 

24B 


2 

1096X-(Temp.) 

1183 

1094 

3 B 


2 

l09bX-(Iemi',) 

1183 

1094 

4 B 


4 

1096s-(Temp.) 

1163 

1123 

5 D 


6 

1096X-{Tnmp.) 

1103 

1117 

6 B 


9 

109 6X- (Temp.) 

11B3 

1149 


In the event that your cooling system does not operate 
close CO the desired temperotute, the following check 
list may point !o one or more causes for the problem. 

1 , SYSTEM temperature TOO COLD . 

A. Insufficient heat rejected to coolant to 
maintain temperature. 

B. Wrong nominal tcciperuture selected. 

C. Bi-metallic type thermometers will indicate low 
when calibrated in oil, then u.sed in water. 

D. Thermostatic valve greatly oversized or cooling 
capacity of system much greater chan required. 

E. Thertnoscatic valve installed backwards, forces 
water to cooler at low temperatures. 

r. Worn 0-ring seal or broken old style lip-type 
seal (see Form 5A2) . 

G. Too great a pressure difference (in eKcess of 
25 psi) between valve ports. 

K. Foreign material stuck between sliding valve 
a nd seat. 

2. SYSTEM temperature TOO HPT . 

A. Cooling capacity of syste.m not adequate, 

B. Thermostatic valve too small for flow rate 
(also causes high pressure drop and possibly 
cavi tatlo!!) . 

C. Valve installed backuards--as temp. Increases, 

B port '.'loses, reducing flow to cooler. 

D. Bypass will not close due to worn or pitted 
seats, sliding valve, 0-ring seal, 'etc. 

E. Element may have been over-temperacured suffic- 
iently to affect calibration or rupture wax 
seal. Requires complete new clement. 

F. Solids buildup on clement sliding Valve prevents 
proper action of element. 

C. Foreign material stuck between sliding valve 
and seat. 

il. Excessive pressure differential between ports 
(very low pressure through bypacs leg-very high 
pressure In cooler). 

ADDITIONAL ITEMS THAT MAY BE CHECKED ARE — 

A. ThermD(ncters--A thermometer that reads the some 
whether system is cold or hot needs replacing. 

B. Location of thermometers — On horizontal pipe 
runs, these ahould be in the side of the pipe 
when possible, (Farticularly on oil systems.) 

C. They should be as far as possible downstream 
from the confluence of two streams of different 
temperature. 

D. Look for bypasses or "sneak circuits" which 
prevent thermostatic valve control of the 
complete system. 

£, Check Co sec chat valve is marked properly. Look* 
in the B port, one should always see Che top 
of the element sliding valve (see section on 
Page 4) . 

F, Cracked or broken valves may be due to trying 
to make up piping runs chat are too short; 
using small ring-type gaskets on flat face cast 
iron flanges and pulling bolts too tight; lack 
ofenpansion isolation between valve and piping; 
excessive weight or ml s-n lignmenc of piping; at - 
lowing untreated water Co freeze in the system. 


Rn ~ 


3 



' SURGE 
I TANK 


RAW WATER 
IN 


discharge . 
overroabo 


"amot" 

thermostat 


ENGINE 

1 L-1 


L ^ r 

1 

\ 

f 




foot valve 
REOU rSED when 
' engine piping 

ilt LOCATED ABOVE 
- WATER LINE 




“AMOT 

THERMOSTAT 


heat 

EXCHANGER 


cooling water control-heat exchanger 

Volvf tti "divfffiirig" ifillallolion. Mount valvt oi 

showrn m doOed poiTlion for “minrng" opplieorionf. 


ENGINE 
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DIRECT COOLING WITH RAW WATER lUO'E OR LESS1 
Volvo ihpwn in "divining*' ittilollotion. Mount voIv« q 1 
ihovrn indpllod poittion f«r "miiing" opplicoiiont. 



MUST HAVE POSITIVE 
HEAD ON PUMP INLET 


thermostat 

hf)A 


LUBE oa comnoi 

Valve ihown irn poii^ion control oil »omp 

temperature. In dolled paiition vq1v« will *'mix" lo con* 
trol c‘i lemperolure lo beoringi ortnanrfoid- 
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HEAT LOAD U 

iLL K 


heat 

exchanger 


WATER PUMP 


Mn CONDITIONING 

VoEve chown in ''miarn^" pavlliork to control jEtfnperolure 
of (}ilct water lo rflrifjetoiion lyviem eondenier. Volvein 
dolled poiition conlroli ouHei teniperdlirce. 


Fig. 6 

ELECTRIC system COOLING 

Volve ihown in *'d4verliTt9"’ pai1lior\ lo conlrot max. 
lemperorurei Irom tebei, bolletici or olhei heoi loodi. 
Valve irt dolled paiition conlrott Irilei temperature. 


WATER SAVING APPLICATIONS 

Voire PI showrt mpintcrini minimum llowHirough 
cooler to conierve wpier, rectvirei inlornat Jeoii 
h'tle to permit small flew for sensing. 


WATER PUMP 
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WH£H CCtetmtlCATXHG WITH AHOT REGARDIHC OPERATICHt OF A 
CCNTROX A1.WAYS GIVE THE MCOEL NO, AND SERIAL NO. IF 
ORlJERING PARTS, ALSO INCLUDE THE DESCRIPTION, PART 
NO., AND QUANTm DESIRED. 


(1 


PARTS LIS T 

MODELS 1 \ A 2B 2BF 


( 1 ) 


(z) 

(3) 


REF. 

HO. 

DESCRIPTION 

OTY. 

PER UNIT 

1-1/2A 
PART NOS. 

2E&2BF 
PART NOS. 

"V 

HOUSING ASSY. 

1 

NOTF 4 

NOTE 4 

2 

UPPER HSG. 

1 

NOTE 4 

NOTE 4 

3 

SEAT 

1 

NOT REO'D. 

1092 

4 

SLEEVE 

1 

39D4 

5634 “ 

5 

0 RING SEAL 

1 

1919 

1183 

7 

ELEME'NT ASSY. 

1 

1126*-.* 

1096*-.* 

B 

FLAT GASKET 

1 

To?7 

«« 

8A 

D RING GASKET 

1 

761 

7ftl 

9 

LOWER HSG. 

1 

NOTE -S 

N(fTT“4 

10 

CAPSCREW 

4 

“TIF 

«« 

11 

LOCKHASHER 

4 



12 

HUT 

4 

'•TiT- 

— a* ■ 


ON nODEL l-l/ZA, THE SEAT IS NOT REPLACE- 
ABLE. 

(2) FLAT GASKET USED OH ALL OLDER SINGLE 
ELEMENT VALVES HAVING SHORT MODEL NO. 
(SUCH AS 1-1/2A-170, 2BF-160. ETC). 

0 RING GASKET TfSEO ON ALL CURRENT SINGLE 
ELEMENT VALVES HAVING LONGER MODEL NO. 
(SUCH AS i-1/2ADB-i70-01 , 2BFC-160-01, 
ETC. ). 

(4) ORDER HOUSINGS BY STATING THE MOOEL NO. 
AND MATERIAL REOUIBED. 


(3) 



*• ORDER. BY REFERENCE HO., DESCRIPTION AND 
VALVE MODEL NO. E.6. #10. CAPSCREW FOR 4B 

VALVE, #8, FLAT GASKET FOR 2B VALVE. 


PARTS LIST 


MODELS 2 \b 3B 4B 5B 6B 


REF. 

NO. 

DESCRIPTION 

— 
QUANTITY REO'D. PER UNIT 
2-1/2T{ 3B j A'B j 5B j 6B 

PART 

NUMBERS 

1 

HOUSING ASSY. 

1 

1 

1 

1 

1 


2 



’■'n 

T 

I 

I 


3 

SEAT 

mmm 

2 

4 

6 

9 


4 

SLEEVE 

msm 

2 

4 

6 

9 


5 

0 RING SEAL 

z 

2 

4 

6 

9 


IQH 

STUD 

HQHIK 

0 


2“ ^ 

4 




2 

2 

Bi 

E 

9 



FLAT GASKET 

1 

1 

_ 1 

1 

_ 1 . 


■HH 


bhihi 

imii 

■m 

■mi 





1 

mm 

mm 

1 

jj^m^ 

NOTE 4 


CAPSCREW 

4 

n 

n 


hqui 


vm 

L0CKWA3HER 

BS 






tm 

NUT 


gj 

«MI 

■9 

MIM 

- 


* ORDER ELEMENTS ?Y BASIC MOOFL NO. AND 
temperature. E.G. n26X-1S0°, I0.96X-180°. 
** ORDER BY REFERENCE NO., DESCRIPTION AND 
VALVE MODEL HO. E.G. #10. CAPSCREW FOR 4P 
VALVE. #8, FLAT GASKET FOR 3B VALVE. 

(4) ORDER HOUSINGS BY STATING THE MODEL NO. 

AND MATERIAL REQUIRED. 




MtlACei INU.S.A. 


FORM 122 
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MODELS A & B 

THERMOSTATIC VALVES 



AMOT Thermostats offer the following advantages 
for automatic engine jacket water and lubricating oil 
temperature control: 

• Large capacity combined with light weight. 

• Excellent reliability even under extreme shocks and vibration. 

• No external bulbs or tubing to break and cause trouble. 

• Operating forces are very large and with no packing glands, 
there is no chance of valve ever sticking or becoming inop- 
erative. 


• Holds close regulation and is not sensitive to pressure. 

• Temperature is fixed and cannot be tampered with. 

• Because of its simple and rugged construction, practically no 
maintenance is ever required. 

• Compact in size, and will operate in any position, which 
facilitates piping. 

• Has positive 3-way action. 

• Prices are competitive. 






0 ?- 


Fig. ]. Typicol Amot (hermostut installation on a 1 200 
hp dual fuel engine at Phillips Pipe Line Sharpe, 
Kansas station. .Arrow shows position of o 4" Amot 
thermostat in the engine water outlet line. 
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i 
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lU 

40 

55 

70 

85 

too 

115 


3B 

40 

60 

80 

too 

t70 

140 

- 

aiB 

75 

no 

145 

180 

715 

750 


3B 

80 

170 

160 

700 

740 

780 


4B 

160 

740 

570 

400 

4S0 

560 


SB 

740 

560 

480 

600 

770 

840 

• 

«B 

560 

540 

770 

900 

loeo 

1760 


FLOW IN U.S. GALLONS PER MINUTF 
Recommended pressure drop is 2 to 7 psi. 


Fig. 2. Pressure drop through Amot thermostats. 
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GENERAL INFORMATION ON 

AMOT THERMOSTATS 

All AMOT ihermoslots ore equipped with pesttiee S-woy eoUe action in which the 
water or lubricating oil is positieeljr mode lo flow in the direction required. On 
jacket water applicotions when Ihe engine is started up and is cold, the AMOT 
thermostat causes oil ol Ihe woter to be positively by-possed bock into the engine, 
thus providing Ihe quickest wcrm-up period passible. Atle' worm up, the correct 
amount ol ' oler is by-passed ond outomoticolly mixed with Ihe cold water return- 
ing the heat exchanger or other cooling device to produce the desired jockel 
water outlet temperature. If ever required, the AMOT thermostat will shut off 
positively on the by-pass line. The 3-woy action ol Ihe At.OT Ihermostot allows 
constant volume ol water through the pump and engine at oil times with no 
pump restriction when the engine is cold. 

Ho adjustments or service ore ever required on AMOT thermostats. Once instolled 
on AMOT Ihermostot can be forgotten obuut. It is entirely sell-contained, and there 
ore no external bulbs or lines to become I'crraged or broken. There are no pocking 
glonds to lighten end no ports to oil. The temperature is permanently set at the 
toctory ond requites no ii rtner adjustment. The operating temperature con be 
changed only by changing elements. Elements ore easily replaced by unbolting Ihe 
housing Elements ore oil mierchonqeoble between the 2" lo 6 " sizes ond sizes 
larger thon 7" contain multiple elements in one housing. This means that the some 
size AMOT element will fit any size AMOT thermostat housing irom the 2" pipe 
size lo the 6 " pipe size model. 

Because AMOT thermostats ore set to o predeletinined temperolure at Ihe foctory, 
costly errors due to mislokes of operut-?' (jersonnel are eliminated. After on AMOT 
Ihermostot hos been instolled, it is impossible for the operator lo chonge Ihe 
operating lemperoture and run Ihe engine loo cold unless the elements ihemstives 
are chonged. 

The temperature range of any AMOT thermostat ordered should follow \..e engine 
builder's recommendation This inlarmo'ion is usuolly ovailable from AMOT engi- 
neers who work closely with Ihe engine monufocturers. A few generol recommendo- 
lions con be mode, however. For direct salt water cooled morine engines Ihe I20°F. 
model should be used os this temperature is well below Ihe point at which soil 
will deposit in the water passoges of large diesel engines. Although it is safe to 
go somewhat higher than this temperolure it is generol proctice to use the T20"F. 
model for diesels ond the T40°F. model ior smaller gasoline marine engines with 
direct salt woter cooling Special salt water thermostats ore avoilable at extra cost 
in Ihe I20"F. and 140"F. models For morine and stationary engines using heat 
exchongen, rodiolors, or some other type of fresh woter system o jacket woter 
outlet temperolure of IbO^^F is fairly universal. In regard to size, Ihe size thermo- 
stat corresponding to Ihe water outlet pipe size on the engine is usually sotisfoclory. 
However, if woter flow Inlormalion is available, the graph on figure 2 con be used 
to select the proper size. Fressure drop is usually limited to approximately 7 pounds 
per squore inch. 

Thermostat houiings in the 2" flonged size and lorger ore furnished in either cost 
iron, ductile iron, or all broiize. The cast iron models are recommended for most 
applications because ol their equol performance ol o lower price. All bronze models 
ore sometimes used on Hovy instollotions when all bronze construction is specified. 
The 2” site with screwed connections ond smoller sites ore furnished in oil bronze 
only. V 7 " lo 1 V 4 ", ond models larger than i” AMOT thermustots are also ovoilabie 
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ond ore deuribcd in other bullelini. Dimemioni ond weighit of AMOT Ihtrmosloli 
ore shown on the lost poge of this bulletin. 

PIPING DIAGRAMS FOR AMOT THERMOSTATS 

The two most commonly used piping diagrams lor jacket woter control ore shown 
in figures 4 ond S. The AMOT thermostot will operote in any position and mounting 
should be mode in occordonce with convenience. 

For lubricoting oil temperature control, the AMOT thermostot is used directly in 
the lubricating oil line os shown in figure 6. The oil will by-pass the heat 
exchanger when cold ond will reoch the desired operoling temperoture rapidly. 
When worm, the correct amount of oil will be circuloled through the heot exchonger 
to maintain the desired temperature oulomaticolly. The system shown in fig. A A 
is similor to the stondord jacket woter temperoture control system. In fig. 61 the 
AMOT thermostot is used os o mixing valve. Hot oil c.iters “B" ond cold oil enters 
"C" ond the oil is mixed ond proportioned so os to emerge from "A" at the desired 
temperoture. This system is sometimes used in connection with jacket water tem- 
perature control when it is desired to maintoin a certain temperature of the water 
entering the engine. 

FEATURES OF AMOT THERMOSTAT ELEMENTS 


Fig. 4. 


OieiCT COOIINC VVITH OAW WAlit 1 1 40 F OX ICSSI 
VoHrt iKowrt »n **divvrtmQ“ Mevnf voi«« o> 

fhowTt if) peiriion (or ’'miKing*' oppiicoHont 
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I tfOUOtIt WNIN 
INCINI HriNC 
In lOCATID MOVt 

WATf* 104 



COOLING WATER CONTROL- HEAT EXCHANGER 
Vplvt ihown in ' divvrrinQ ' inglolleiion. Meunl «ohr» ot 
in deittd DObitepn for ’*miain9“ applf<dtioni 


r 

CU0C I 


Fig. 6. 


Fig. 3. 

The power creating rnedium utilizes the exponsion of a special thermostatic mate- 
rial which r;ma:ns in c -.tmi-solid form and which is highly sensitive to temperature 
thonges. 

The operating range is determined by the chemical composition of the moteriol. 
Expansion of the moteriol erected by o rise in temperature develops o pressure thot 
is transmitted directly to the piston producing a very lorge force which easily over- 
comes the return spring force of over 100 pounds. Construction is simple and rugged, 
yet the unit is very sensitive to changes in temperoture. The element con stand 
extreme temperatures without damage or change in calibration. Changes in pres- 
sure do not effect the element and due to the volvc construction surges in pressure 
do not tend to upset the stability ot the thermostat. 

“A" in figure 3 shows the element with the operating piston in the cold postfion. 
The woter travels out the by-poss os shown by the orrow. 

*‘B " in figure 3 shows the piston moved up to the extended or warm position. 
The by-pass closes off os the sliding vcivc sects nnd the water travels out the 
outlet os shown by the orrow. In actual operation, the sliding valve is normally in 
about the mid-position. When the unit operates, the exponsion ol the thermostot 
mnleriol forces o moulded syniheti rubber plug into o reduced diometer in the 
piston guide, which multiplies the movement ol the piston by on extruding oction. 
The plug and diaphragm ore of o synthetic composition. 


LUBf oil coNieoi 

Velve shown in divtrlinp position to control oil sunip 
lemp«rolurt in dotted posiiion volve will "mii*' to con- 
trol oil lempereiurc to beorings or manifold 


Fig. 7. 
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Fig. 8. 
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AMOT THERMOSTATS 




FIG. 3 
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MODEL 

NO. 

PIPE 

SIZE 

FIC 

NO 

PRINCIPAL 

DIMENSIONS 

1 MAX 

flange drilling 

liO OF 

SHIPPING WT 

FXPDRT 

w 

X 

Y 

z 

1 other 

1 PLANE 

NO OF 
HOLES 

DIA OF 
HOLES 

BC 

"ele- 

ments 

IRON 

BRONZE 

CUBIC 

FEET 

1JA 

ij 

3 

3i 

21^ 

— 

8 | 

! 4i 

- 

- 

- 

1 

18 

20 

i 

2B 

2" 

3 

n 

3- 


93 

1 Si 

— 

— 



22 

25 



4 

2BF 


2 


43 

6 

10{ 

'' 6 

4 

3 

A 

43 


35 

40 

.4 

2^B 


1 

10 

11 

7 

6 } 

1 8; 

4 

} 

A 

5l 


55 

75 

1.1 

3B 

3“ 


10 i 

* 


63 

i 8i 

4 

3 

6 

2 

60 

60 

1.1 

4B 

4' 


Mi 

It 

9 

8 ^ 

{ 121 

8 

J 

7i 

4 

135 

ISO 

2.4 

SB 

5 

1 

19i 


10 

9 ; 

1 14 

8 

i 

8i 

6 

200 

240 

3.5 

•B 

6‘ 

1 

isi 

1 

11 

10 

i 19 

J 

8 

7 

B 

9i 

9 

270 

300 

S3 


BASIC MODELS IViA, 2B AND 2BF ARE AVAILABLE !N CAST IRON OR ALL BRONZE BASIC MODELS 2HB 
THROUGH 6B ARE AVAILABLE IN CAST IRON. DUCTILE IRON OR ALL BRONZE. CAST IRON AND 
ductile iron VALVES ARE BRONZE FITTED SPECIFY HOUSING MATERIAL 

VALVES MAY BE ORDERED BY SPECIFYING THE BASIC MODEL NO . THE MOUSING MATERIAL DESIRED. 
THE NOMINAL TEMPERATURE DESIRED AND ANY SPECIAL CONDITIONS THE VALVE MUST WITH- 
STAND AMOT HAS ADOPTED THE POLIC < OF ADDING TO THE COMPLETE MODEL NUMBER A LETTER 
designating any SPECIAL HOUSING FEATURES. ANOTHER LETTER TO DESIGNATE HOUSING 
MATERIAL 1C, B. O OR A, ETC.) AND A CODE NUMBER AFTER THE NOMINAL TEMPERATURE TO 
INDICATE TYPE OF ELEMENT THUS A VALVE ORDERED AS A 2HB 160 CAST IRON BRONZE FITTED. 
WILL BE STAMPED ON THE NAMEPLATE AS A 2V4BOC 160 01. THE 0 MEANS STANDARD CONSTRUCTION. 
C IS CAST IRON. THE 01 MEANS STANDARD 1096X TYPE ELEMENT. THE 160 MEANS SET TO MAINTAIN 
A NOMINAL 160‘F FLUID TEMPERATURE 

AMOT THERMOSTATIC VALVES ARE TEMPERATURE RATED FOR THE EXPECTED NOMINAL OPERATING 
temperature in jacket water SERVICE ON LUBRICATING OIL APPLICATIONS THE OPERATING 
TEMPERATURE MAY BE SLIGHTLY ABOVE THE NOMINAL RATING. DEPENDING ON THE TYPE OF OIL. 
FLOW HATE. AND OTHER CONDITIONS OF THE SYSTEM. 

STANDARD STOCK TEMPERATURE SETTINGS AVAILABLE FOR A AND B SERIES VALVES ARE 75. 90. 105. 
120. 130 1 40. 1F0 165 160. 165. 170. 180, AND 195*F SOME OTHER TEMPERATURE SETTINGS AVAIL 
ABLE ON SPECIAL ORDER ON LIMITEDSTOCK BASIS BASIC MODEL ISA REQUIRES ONE 1 1 26X-ITEMP.) 
TYPE THERMOSTATIC ELEMENT BASIC MODEL B REQUIRES THE 1096X ITEMP.) TYPE ELEMENT 
WHICH IS INTERCHANGEABLE ON 2" THROUGH 6 " SIZES 

2" TO 6' TYPE 8 VALVES ARE AVAILABLE WITH NAVY FLANGE DRILLING, AND MANUAL OVERRIDE IF 
DESIRED 






Honeywell 


THE R7412 DIFFERENTIAL TEMPER- 
ATURE CONTROLLER PROVIDES AUTa 
MATIC CONTROL OF CIRCULATING 
PUMPS, VALVES, DAMPERS, MOTORS. 
AND OTHER ACCESSORIES USED IN 
SOLAR ENERGY SYSTEMS. 


□ AU models contain a solid state dif- 
ferential temperature controller. 

□ R7412B includes freeze protection. 

□ R7412C includes freeze protection and 
an auxiliary relay driver. 

□ R7412D includes overtemperature 
protection. 

□ R7412E includes overtemperature pro- 
tection and an auxiliary relay driver. 

□ R7412F includes freeze .^nd over- 
temperature protection (field adjustable), and 
an auxiliary relay driver. 

□ Plug-in resistors permit changing on 
and off temperature differential and adapt- 
ing R7412 for single function temperature 
control. 

□ R7412B-E overtemperature and freeze pro- 
tection set points are selectable for factory 
setting, but are not field adjustable. 

0 Uses one or two C773 Temperature 
Sensors. 


R.L. 

REV. 10-77 (.071 
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SPECIFICATIONS 



IMPORTANT 


THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES. 
THEREFORE. THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY. ALSO. THISPRODUCT IS TESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS. AND SOME MINOR DIFFERENCES IN PERFOR 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANCED. 


TRADEUNE MODELS 

TRADELINE MODELS are selected and packaged for ease of stocking, ease of handling, and maximum replace- 
ment value. TRADELINE speafications are the same as those of standard models except as noted below. 

7RADBUNB MODEL AVAILABLE: TRADELINE FEATURES; 

• Includes freeze and overtemperature protection 

R7412F Differential Temperature Controller. and an auxiliary relay driver. 

• TRADELINE Pack with cross reference label. 


STANDARD MODELS 


MODEL 

DIFF.TEMP. 

CONTROL 

FREEZE 1 

PROTECTION 

OVERTEMPERATURE | 
PROTECTION 

AUXILIARY RELAY 
DRIVER 

R7412A ' 

' Yes^ 




R7412B 

Yes® 

Y«afl 



R7412C 

Ye$3 

Yes^^ 1 

j 

1 

1 

YesC 

R7412D 

Yes^ 


Yes'’d 1 

i 

R7412E 

Yesa 


YeiCd 

1 . Yes^ 

RV412F 

Yesa 

Yesac 

Yes^^ 

YesC 


^Internal re’^v energizes ^Internal relay de-energizes. ^Auxiliary relay energizes. dp,oiection setpoint is factory fixed. 


TEMPERATURE SETTING RANGES: 

Operating Range (as defined by the temperature of 
the low temperature sensor)-0 to plus 210 F 
1 minus 1 8 to plus 99 C ) . 

Differential Temperature ControUer-Adjusuble 
ON and OFF differentials from minus 10 
to plus 40 F [minus 5.6 to plus 22.2 C). Factory- 
set at 18 P [10 C] temperature difference ON and 
3 F 1 1.7 C] temperature difference OFF. Plug-in 
resistors vary settings (see Table 1, page 7). 

Freeze Protection - 

Field adjustable (R7412F only) in 5 F [3.2 C] in- 
crements from 140 to 190 F [57 to 89 C]. 


R7412B-Eset points may be specified in 5 F [3.2 C] 
increments from 140 to 190 F [57 to 89 C), 
but they are factory fixed. 

Overtemperature >’ifferential-10 F [5.5 C]. 

Freeze differential-3 F [1.7 Cj. 

Overtemperature- 

Field adjustable settings (R7412F only) at 37, 42 or 
47 F (3, 6. or8C]. 

R7412B-E set points may be specified at 37, 42, 
or 47 F [3, 6, or 8 C], but they are factory 
fixed. 

Factory -set at HOF [66 C]. 

(continued on page 3) 


ORDERING INFORMATION 

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADE LINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 

1. Differential Temperature Controller order 3. Immeriion Well order number, 

number. 4. Accesiories, if desired. 

2. Temperature Sensor order number (two 5. Optional specifications, if desired, 

required). 

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES. PLEASE WRITE OR PHONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE ICHECK WHITE PAGES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 

HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 1612) 542-7500 

UN CANADA-HONEYWELL CONTROLS LIMITED. 740 ELLESMERE ROAD. SCARBOROUGH. ONTARIO M1P 2V9I 
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 
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Use Tho^acor • C" for Cryijgenic Piping ... for Hot,& Chilled Water Lines.. . . 





What is 
Thermacor c 

An exclusive coating 
which insulates and 
controls corrosion on 
nearly any type or size of 
pipe. It is 95% installed 
before it leaves the plant. 
And it is unequaled in 
creating dramatic savings 
and quality improvements 
in a host of applications. 

Thermacor Process Inc. of Fori Worth, 
Texas, has created Thermacor Type C 
— a revolutionary and exclusive 
patented pipe ccatlng for thermal 
insulation and corrosion control using 
a urethane foam which is molded to 
the pipe in thicknesses of one or more 
inches. The coated pipe is then 
primed and wrapped with a polyvinyl 
chloride-butyl rubber laminate tape. 

I The Thermacor “C" coating bunds 
exceptionally and equally well tc 
all types of pipe including steel, iron, 
copper, plastic, galvanized, aluminum, 
and asbestos cfi^ment. It can be used 
on pipe with diameters extending from 
Vj to 48 inches. The processing 
length of the pipe can be either 
20/21 -foot standard lengths or 40-foot 
random lengths. Pipe to be coated 
may be furnished through Thermacor 
Process Inc. or by the individual 
company before coating application. 
Thermacor "C" is produced by a 
patented process whereby the pipe 
actually leaves the factory with 95% 
of the insulation already installed. Six 
inches at both ends of the coated 
sections are left bare for final on-site 
field joining and insulating. Special 
easy-to-use kits and molds are 
available for uniform insuiation of 
joints, tees and elbows. 


2 The inner layer of bonded-to-pipe 
urethane cells forms an 
anti-corrosive and moisture proof seal 
Even with a break in the outer layer, 
moisture will not penetratf . This layer 
also prevents any condensation that 
might result from temperature 
differential between the pipe and the 
environment. The outer layer — or 
skin — of high density urethane 
provides a protective barrier for the 
thick middle layer of closed-cell 
urethane . . . scientifically proven and 
well documented to be the best 
insulating material available. 

3 The outer wra^ping of polyvinyl 
chloride-butyl rubber laminate 
tape (which is available in black or 
while) applied over the ure'hane skin 
creates an extremely tough extra 
barrier to rocks, blows, earth shifts, 
etc. The tape's effectiveness as a 
.•apor transmission and a di-electric 
carrier is a scientific fact. This 
combination of materials forming the 
Thermacor "C" coating, having a 
resistance of 30 to 48 PSI. provides a 


quality product that is creating major 
economic breakthroughs in numerous 
applications. 

Thermacor ''C" processed pipe is as 
near temperature proof as is possible 
to achieve with present technology 
against temperatures of between 
-325° and +275° Fahrenheit. 

Special field installation kits 
containing the proper proportions of 
urethane components are available 
for connecting joints and fittings 
uniformly with the factory-applied 
coating , . leaving absolutely no 
cracks or voids. Also available are 
portable and reusable molds of 
various sizes. Installation of an on-site, 
thoroughly bonded connection is 
simple and accomplished in minutes. 

Thermacor Process Inc., with the 
introduction of Thermacor 'C", has 
accomplished a major advance in thr^ 
insulation of above and b,-ow ground 
pipe systems ... in both mitial cost 
and long-term results. Thermacor has 


'V*. 
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Domestic HdtWaler . . . 




Oil & Gas Pipe Linos . . . 
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1 Thermacor Type C coating is simple 
to install i’l the field. A sharp knife 
will smoothly cut through the urethat.i 
and the tape, if needed. 


2 On a straight coupling, merely tape 
the reusable mold securely onto the 
coated sections, as illustrated. 
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developed the maximum physical 
properties inherent in a specific 
formula of raw urethane foam and has 
adapted the process to more 
efficient, automated production 
techniques. It provides lower purchase 
cost, lower on*site field installation 
cost, ease of handling, and superior 
physical properties. 

And, it has produced quality 
improvements in a host of industries 
and applications. B' eliminating 
thermal conduits and expensive thick 
insulation, Thermacor "C” is ideal for 
underground low pressure steam, hot 
and chilled water, and domestic hot 
water distribution piping systems. It 
also is applicable to multi-building 
complexes, total energy systems and 
other large project piping . . . natural 
gas piping . . . refinery piping . . . 
cryogenic piping , . . low gravity or 
high paraffinic and crude transporting. 


Installation is uniform, 






:T--' I’ ' 


6 Apply a primer to the entire bare 
surface. An ordinary paint brush is 
sufficient to do the job. 


7 Wrap the primed area with the 
polyvinyl chloride-butyl rubber 
laminate tape to the primed surface. 
The field coating now is complete. 


Thermacor “C” makes new things 
possible through an economical 
premium product. 








Low Gr jvily & Parnffimc Crude Transporting . . . 

• • • I i i* * • . fc. .' ' Jtt 





•ter the mold is in place, using the 
recommended kit of urethane 
components, pour the contents of 
Component B into the container ot 
Component A. Shake vigorously (or at 
least 10 seconds. Hold the flap of the 
mold open then pour the contents 
evenly Into the mold. 


4 Tape the flap securely in place 
The material will then begin to foam. 
Allow approximately 20 minutes for the 
curing process. After curing, the 
urethane releases itself from the mold. 










5 Remove the mold. You now have an 
insulation bonded uniformly — without 
cracks or voids — to the pipe and to 
the factory-applied coating. 








5 ?^ 










I*. Elbow joints or tee connections are 9 For an elbow connection, the 


just as easy to complete using the 
Thermacor method. 


POOR QUWJTV 


reusable mold comes in two pieces. 
Securf' the top and bottom mold 
portions firmly with tape, metal strips 
or clamps. Prepare the urethane 
components as described previously. 
Pour the mixture into the pre-cut hole 
in the top of the mold. Tape shut to 
prevent any loss of the foam. 


10 Allow approximately 20 minmes 
for the urethane to foam and cure. 
Remove the mold, apply primer and 
polyvinyl chloride-butyl rubber 
laminate tape securely. Installation 
is complete. (Tee joints are connected 
in the same mariner.) 
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Technical data 


Physical Properties of Thermacor C 


Urethane Foam-Thermacor Insulating Material 

Moisture vapor Transmission — (grains/hr/ sq 
fl/in) (cut Surface) 2-3 perm-in 
Water Absorption — .05 Ibs/sq ft cut surface 
Moisture pickup of 
material having barrier 
film, submerged under 
8 ft head for 4 years 
Bond to pipe 


Negligible 

Excellent 


Thermal Conductivity 
(k-factor) 

Moisture Absorption (% ) 

Pesistancfi to heat 
Interna- 
Jacket 

Tensil Stiengti 
Compressive strength 

Electrical Properties 
Dielectric St.ength 
Internal 

Jacket volts/mil 
Density 


Shock Impact 

Abrasion 

Weathering 

Acids, non-oxidizing 

Alkalis 

Alcohol 

Hydrocarbon^ 


0.13 

0.3% 

W F 

180 Deg F (max) 

56 psi 

30-60 psi depending 
on density 


103 CP S. 1.06 
650-850 
2.2 Lbs- 


Excellent 

Excellent 

Excellent 

E/cellent 

Good 

Fair to Excellent 
Pair to Excellent 


Solvent Resistance 
Cone. Alkali 
Oil. Alkali 
Hydrocarbons 
Oil. Acids 
Cone. Acids 
Degradation by 
Fungus 

Degraoation by 
Molds 

Bacteria 

Fungi 

Vapor Transmission 

Tensil Strength 
Tear Strength 


Excellent 

Excellent 

Good to Excellent 

Good 

Poor 

Good 

Good 


Excellent 

Excellent 

.002-.05 grams/ 100 
sq. inches/24 hrs. 
2800-3500 psi 
350-475 Lbs./ in. 


Polyvinyl Chloride-Butyl Rubber Laminate Tape 




Thermacor "C” suggested thicknesses 
for proper insulation 


PIPE TEMPERATURE "F. 
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Graph showing 

Thermal Conductivity of Thermacor "C" 
Thermacor vs. other insulations. 



air, 80% relative humidity , zero M.P.H. velocity, and 
— minimum surface temperoture of 84°F. 


o m 


-100 -50 


*melting ooint ; ' T ~ 

Mean Temperature, ’F, 

0 '“-l•5o +ibo " + 150 ■ -i-zod* 


-250 
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Specifications 


All underground lines shall be factory 
coated with a 1 " or 2" Vs " thick 
closed cell urethane foam with an 
integral vapor barrier film of high 
density urethane, and an outer wrap- 
ping of primer and 20 mil laminated 
butyl rubber/ polyvinyl tape, as an 
outer vapor barrier, oroducing the 
following physical properties: 

1 Minimum density of core 2 lbs/ 
cubic ft. 

2 Minimum compressive strength of 
core 30 psi. 

3 Minimum average compressive 
strength of coating 40 psi. 

4 K factor 0.13 at 50° F mean 
temperature. 

5 Water vapor transmission of barrier 
film at 0,01 perm-in. 

6 Water vapor transmission of core 2 
to 3 perm-in. 

7 Dielectric strength 103CP S 1.06. 

8 Fully bonded and continuous 
throughout the length of the pipe 
with 6" cut back each end of each 
joint. 

Joints and fittings shall be coated in 
the field with the same material and 
to the same thickness as the pipe, 
using methods and procedures as 
recommended by THERMACOR 
PROCESS INC of Fort Worth, Texas. 


PROCESS INCORPORATED 


500 N.E. 23RD STREET, FT, WORTH, TEXAS 76106, TELEF HONE A.C. 817 624-1181 


This product complies with U S. Department of Housing and Urban Deveiooment minimum requirements as indicated by Materials Release No. 696 
U.S. Patent Nos. 3359351 and 3432582 Patented Canada. 1969 Litho m U.S.A. 
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THERMAL PRODUCTS. INC. 

P .O. BOX 736 — PHONE TE 6*4070 
WICHITA. KANSAS 67204 

Dert® Februar y lii igjB. 

MECHANICAL INSULATION SUBMITTAL 

I 

# 

PROJECT: Spl^c.-Energy AppHcatloil location: K-12 S ch ool B n ildlng , Mant. or , Ks . 

REFER TO: 


SURFACES TO INSULATE: 

Solar water and heat pump system water piping 


W fv! r’ AS COnnEl‘T5D_ 
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MATERIAL TO BE USED: i 

li" thick fiberglass oipe Insulation 

riujX k.ollu^ .'-UclCj (yy\J. 

MANUFACTURED BY: 

Certain-Teed Corp. 

ADHESIVE OR METHOD OF ATTACHMENT: 

Self seal lap 

MATERIAL FOR FITTINGS: 

Insulating cement to same thickness as adjacent pipe 
insulation, finished smooth and canvassed with 1; oz, canvas. 
Fittings exposed to weather shall be weatherproofed with 
Childers CP-10 weatheroroof coating, reinforced with glass fabric. 

TYPE OF FINISH: 

White A!ll Service Jacket (ASJ) on all piping. ^ 

SEdEs:"® exposed to weather shall have .016 aluminum Jacket. 

Not required 


PAINTING: 


NOTES OR REMARKS: 

Convertor and air separator shall be covered with 
thick fiberglass' same as piping. 
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CERTAINfEED ‘.(Hi SNAP'QN TIBER GLASS PIPE INSULAf.O/ 


PRODUCT DATA 


CetlainTeed 500° snap*on 

fiber glass 
pipe insulation 

vVITw factory applied AI L SERVICE JACKET (ASJ) 


CERTAINTEEO 


ORIGiNAL 

OF POOil 







Description 

CerJainTeed 50CT Snap'On Pipe Insulation 15 composed of 
extremely tine diameter glass fibers bonded logeltie' with a 
phenolic resin and molded ir. one piece sections Made with a 
single seam. CertainTeed Snar’On spreads open to receive the 
pipe and snaps quickly in place tl has all the desirable features 
of glass The glass fiber will not bum. is not affected by 
moisture, will not corrode metals will not rot or mildew and is 
permanent The insulation will permit expansion and 
contraction of the pipe without cracking and it will not shrink 
CertainTeed 50{T Snap*On Pipe Insulation with factory applied 
ALL SERVICE JACKET is specifically designed for dual 
temperature piping The product may be used on lines 
operating from - 20F to 500F 


Uses 

Domestic Hot Water Steam and Condensate 

Heating Hot Water Fuel Oil Piping 

High Temperature Tempered Water 

Hot Water Booster Heater Water 

Chilled Watt' Reingerated Lines 

Dual Temperature Concealed and Exposed 


Thermal Efficiency 


XL 


Mean Temperature r 
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32, 

-- — - - 
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100 200 300 


Benefits 

• Quick and clean application 

• Flame resistant 

• High thermal efficiency 

• Vapor barrier not broken as need for staples is eliminated 

• Meets the lire and safety requirements of building cedes and 
government guide specifications 

Specification Compliances 

CertainTeed 500“ Snap’On Pipe Insulation with factory applied 
ALL SERVICE JACKET meets the following specifications: 
HH-B-100B. Types I and II (Jacket) 

HH-I-558B. Form D Type III. Class 12 (to 450F) 

Class 13 (to 500F) 

MIL-I-22344B 
ASTM C547-67 

U.L. Listing 

CertainTeed 500' Snap’On with factory applied ALL SERVICE 
JACKET is listed by Underwriters Laboratories as having a 
composite (pipe covering end lacket) flame hazard 
classification not to exceed the lollowing 
Flame Spread 25 Fuel Contributed 50 
Smoke Developed 50 

Jacket Properties 

• Laminated aluminum toil, glass reinforcing and white kratt 
paper 

• Perm rating of 0 01 perms (HH-B-IOOB. Type I) 

• Puncture resistance minimum 50 (Beach puncture) 

• Tensile strength 35 lbs /in 

850" Snap’On 

CertainTeed also manulactures a Snap’On Pipie Insulation for 
service temperatures up to '’.'iO’F Description o1 this extremely 
efficient fiber glass msulalion tor these temperatures Is coverea 
in oata sheet if* 30-31 -49U 


Racommandatlons For installing 
CertainTeed 500’ Snap’On With 
Saif Sealing ASJ Jacket 

1. Moi-e certain ASJ Jacket IS clean 
2 Make aii cuts and fabrications before 
removing release paper 
3. Make sure to rub hard to assure a 
positive seal. 

4 Do not install when air temperature Is 
lowerthan35Forover 120F • 

5 Do not leave adhesive strip exposed to 
the air. Adhere sell sealing lap 
immediately after removing paper 
backing 
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AvaliabI* Sizes and Thicknesses 

(Standard siies are blue shaded) 


Iron Pipe 


Multiple Layers Only 


in 

Ppa 

0 .0. 

H " W*M TMcfc 

NlSul. 
W«i 0.0. 

L 

y*" 

84 

51 

1.90 

H" 

1 05 

.63 

2 38 

1 " 

1.32 

.49 

2 38 

IVi" 

1 66 

60 

2 86 

1 h" 

1.90 

46 

288 

2 " 

238 

.55 

350 

2 rt" 

286 

55 

400 

3" 

350 

.70 

500 

3H'' 

400 

.70 

556 

4" 

450 

.51 

556 

4W" 

500 

.79 

6 63 

5" 

556 

.75 

7 12 

6 *' 

6 63 

.50 

7.63 

7“ 

7 63 

— 

— 

8 " 

8 63 

— 



9" 

963 

— 


10 ” 

10 75 

— 

— 

11 " 

11.75 

— 

— 

12 " 

12 75 

— 



14" 

14 00 

— 



15" 

1500 

— 



16" 

1600 

— 

— 

17" 

V 00 





18" 

1000 

— 

— 

19" 

1900 

— 

— 

20 " 

20 00 

— 

— 

21 " 

21 00 

— 

— 

22 " 

22 00 

— 

__ 

23" 

23 00 

— 

— 

24" 

24 00 

— 

_ 

25" 

25 00 

— 

— 

26" 

26 00 

— 

— 

27” 

27 00 

— 

— 

28" 

28 00 

— 

— 

29" 

29 00 

— 

— 

30" 

30 00 

— 

— 

31" 

31 00 

— 

— 

32" 

32 00 

— 

— 

33" 

33 00 

— 

— 

36" 

36 00 






Copper 

Tubing 


Vi" 



1.90 

44" 

H" 

.51 

1 90 

V 

1" 

.66 

2 38 

1" 

1W" 

.62 

2.38 

IV 4 " 

1H" 

49 

2.38 

IVi" 

m- 

.60 

2 86 

2" 

2W" 

.68 

3.50 

2Vi" 

2H" 

68 

4 00 

3" 

3Vi" 

.67 

4 50 

3V4" 

3H" 

.67 

500 

4" 

4H" 

.70 

5 56 

5" 

5W" 

— 

— 

6" 

6H" 

72 

7 63 


Wan Thick 


Inset 

Wall 

O.D. 

1.55 

400 

1 44 

400 

1.56 

450 

1 66 

500 

1.54 

500 

1 58 

5 56 

1 33 

556 

1 48 

6 63 

1.23 

6 63 

1 54 

7.63 

1.29 

7 63 

1 50 

8 63 

1 so 

9 63 

1 53 

10 75 

1.52 

11 75 

1 52 

12.75 

1 57 

14 00 

1 57 

1500 

1.56 

1600 

1 43 

1700 

1 43 

1800 

1 43 

1900 

1 43 

20 00 

1 43 

21 00 

1 43 

22 00 

1 43 

23 00 

1 43 

24 90 

1 43 

25 00 

1 43 

26 00 

1 43 

27 00 

1 43 

28 00 

1 43 

'’9 00 

1 43 

^0 00 

1 43 

31 00 

1 43 

32 00 

1 43 

33 00 

1 43 

34 00 

1 43 

35 00 

1 43 

36 00 

1 43 

39 DC 




205 

500 

1 97 

500 

1 93 

5.00 

209 

5.56 

1 94 

5 56 

2.24 

6 63 

1.99 

6 63 


- 

1 1 1 1 1 

- 

■ - 1 

2 62 

7 63 

3 It 

8 63 

2 36 

7 63 

2 86 

6 63 

2 48 

8 63 

298 

963 

2 73 

9 63 

2 73 

9 63 

2 54 

9 63 

3 10 

10 75 

2 85 

10 75 

2 85 

10 75 

2 57 

10 75 

3 07 

1 1 75 

2 57 

11 75 

3 07 

12 75 

2 53 

12 75 

3 15 

14 00 

265 

14 00 

3 15 

1500 

2 64 

1500 

3 14 

16 00 

2 57 

1600 

3 07 

17 00 

2 57 

17.00 

3 07 

1800 

2 56 

1800 

306 

19 00 

2 43 

1900 

2 93 

20 00 

2 43 

20 00 

2 93 

21 00 

2 43 

21 00 

2 93 

22 00 

2 43 

22 00 

2 93 

23 00 

2 43 

23 00 

2 93 

24 00 

2 43 

24 00 

2 93 

25 00 

2 43 

25 00 

2 93 

26 00 

2 43 

26 00 

2 93 

27 00 

2 43 

27 00 

2 03 

28 00 

2 43 

28 00 

2 93 

29 00 

2 43 

29 OC 

2 93 

30 00 

2 43 

30 00 

2 93 

31 00 

2 43 

31 00 

2 93 

32 00 

2 43 

32 00 

2 93 

33 00 

2 43 

33 OC 

2 93 

34 00 

2 43 

34 or, 

2 93 

35 00 

2 43 

35 00 

2 93 

36 00 

2 43 

36 00 

2 93 

37 00 

2 43 

37 00 

2 93 

38 00 

2 43 

38 00 

2 93 

39 00 






235 

556 

287 

6 63 

2 78 

6 63 

3 01 

7 63 

2 65 

6 63 

3 13 

763 

2 48 

6 63 

2 95 

7 63 

236 

6 63 

2 83 

7 63 


Standard Lengths s-e 3-ioot 
sections All sizes below 

solid ( ) line availabie< 

on reguest in uniackeied 
6 -I 00 I sections Altaclory 
option 10V ol 6 -loot 
sections may be lurnished 
in 3-loot sections 


•May vary 


1.72 0 63 — — 


Standard Lengths are 3-lool sections All sizes below 

solid ( ) line available on leauesi m 

uniackeied 6-loot sections At lario^- option 1 OV o< 

6- loot sections may be furnished in 3-loot sections 


SALES DISTRICTS 

ATLANTA OISTNICT 

P O Bo* 80725 
5587 Now Peachtree Road 
Atlanta GA 30366 
404/457-1172 

BALTIMOae DISTRICT 
4756 Tridant Court 
Baltimore. MD 21227 
301/247-2170 


CHICAGO DISTRICT 

054 Fairwav Drive 
Bensenville IL 60106 
312/921 -6*:’3 

HOUSTON DISTRICT 

6610 Harwin Street 
Suite #26C 
Houston Tk 77036 
713783-7270 


KANSAS CITY DISTRICT 

4000 Somerset Drive 
Prairie Village KS 66206 
913/381-9010 

LOS ANGELES DISTRICT 

14401 Industry Circle 
La Mirada Ca 90638 
213/868-9926 


NEW YORK DISTRICT 

220 Raman Center Parkway 
Edison NJ 08817 
201/225-1555 

PITTSBURGH DISTRICT 

2247 Babcock Blvd 
Pit1st»irgh PA 15237 
412/821-6252 


CertainTeed Corporation, P.O. Box 860, Valley Forge, Pa. 19482 CttUUNMlI 


Ce*»tto 30-3i-3ru U7? sw 


B12-5 






Jj MAN. HI* Limit HONtYWELL L-A008E 
® J^STE? TEMP CONTROLLER M2i/^ 
^ //^ cj^eF _ 

' 0 r^//=p r'<^r^r 

© ^3)K/9 


mm 



TANK SPECIFICATIONS 





STEP ELECTRICAL SCHEMATIC 

■■■ ■ --r- ■'■■■■ 




' i 
• I #• 
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POWER CONIOIXTORS MUST ENTER 
QiRECTLY ABOVE 






Q 


^ EE 


@ 


1—1 H 


i 






TANK OPENINGS 


. isC5 TYPE 

PURPOSE 

A 



MOT WATER OUTLET ’ 

a_ 

c 


ioFfUG. 

COLO WATER INLET • ' 

1 HCATff^a ELEMENT 

0 

S' 

THRO 

>0T RELIEF VAIVC 

.cW^ 

TMROt 

RECIRCULATING LINE 

F 

V4* 

THRO- 

i 

3 W* DIAL THERMOMETER OOCtT 
MOUNTED RANGE 30*F TO 240*F 

« 

V4' 

THRO( 

3I/2*DUL PRESSURE GAUGE 
MOUNTED RANGE 0* TO TOO* 

H 


THRO. 

AUTOMATC HI 'LIMIT 

J 

w 

THRO 

MANUAL HI -LIMIT 

K 

VH* 

THRO 

THERMOSTAT 

L 


THRO 

DRAIN 

A/ 



A^ffCiA^tC -A4/(Cj^ 



* 



ALL THREADCD 0«»€N1NGS ARE .ilJi/. nT 

AU fLASGED NOZZLES ARE C.U U/!/££P{/nJCU^^K: 

CASH -ACME • JiM-iiia ry 

A^E S1AMPL0 TO RELCVC \ 

^Q5i^a'«^ TuyHH <fcZ25PSt \ 

• 2io*F xx,vi^ A \® 


ELEMENT SPKIRCATIONS 

.ELECTWC ELEMENT TO HEAT 
GPK OF WATER FROM ^ 0*F TOtf.O»F 
'ELEMENT b RATED (Sk^K W; 

J- PR, ACHZ.W/ JlNO ^COPPER 
'SHEATHED BLADES INOVIOUALLY RE* 
P^ACEAaLE ft MECHANICALLY FIXED 
TO A STD./e." l!iCl*FLANG£ 'w/ COPPER 
RACE % ^ DELTA WIRED CIRCUITS, 
50 WATT MAX DENSITY. 


FIELD WIRING FOR SUPPLY CONNECTIONS 

USE.<5/i2_^iMS WIRE SUITABLE FOR 

II67»F)73*C PER 1975 NEC 

FOR GROUNO CONNECTKDNS USE NO . .. 

.4WG WIRE 

INTERNAL POWER WlhiNG TO BE BLACK 

/i.-*/ ' ;.W'k40Y 

1 h- e?tf6o 


jLstep el 


u-o . 4H 

Li-oTiiH 

LV-rr?^ 

I 


X T T T 

'i 


I AUYP man 


■ /?y'APPHOY- — I 






S^S<9^~ ’ 




' 

•M'V. . I V I “ I 


ASME STAIAP 


, M*il3- 

UAN HOLE 


H HOLE i 

TVP 


U— 7^ 

xj I r?)/- 


h/<^^ rx 

pi — 





TnVl 

D 


I IF 'ING LUG 
IZIKEOUIREO 


l,-V- , a,; 




p 

70- i 


1 — — . 






X orj 
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PLUSNUT SPECIFICATIONS 
COUNTERSUNK HEAD 













Inst. 



1 Wt. ILbs /lOu 

Thread 













Slet 

Type 1 

Idenl. 1 

Grip Range i 

A 

B 

C 

D 

M 

Drill 

Insl. Hole Size 


f anc 

Size* 

Number ' 

Mark ' 

Mm. 

Max. 

4.015 

Ref. 

Max. 

Max. 

Nom. 

Size 

Min. 

Max. 

Brass 

1 St. SI 

No. 4-40 

4 PI 06 

Blank 

.051 

.105 

.500 

.307 

.051 

.169 

.250 


.170 

.175 

230 

2.0 


4P151 

1 Rad. 

.106 

.151 

.562 

.307 

.051 

.169 

.250 


.170 

.175 

2.40 / 

*^2.1i 

No. 6-32 

6P166 i 

Blank 

.065 

.166 

.672 

345 

.063 

.208 

340 


.208 

313 

4.18 

3.8 


6P271 

1 Rad. 

.166 

.271 

.781 

.345 

.063 

.208 

340 


308 

313 

4.68 

4.2 

No. 8-32 

8P176 

Blank 

.066 

.176 

.672 

377 

.063 

.241 

.335 

C 

.241 

346 

5.17 

4.7i 


8P271 

1 Rad. 

.176 

.271 ' 

.781 

377 

.063 

.241 

.335 

C 

341 

346 

5.76 

6.2 

No. 10-32 

10PI96 

Blank 

.065 

.196 

.781 

.412 

.065 

.272 

.415 

I 

.272 

377 

7.48 

6.8( 


10P321 

1 Rad. 

.196 

.321 1 

1 

.922 

.412 

.065 

.272 

.415 

I 

372 

377 

8.49 

7.7. 

J^-20 

25P296 

Blank 

.089 

.296 

1.015 

.545 

.089 1 

346 

.505 

S 

346 

352 

15.42 

14.0? 

25P501 

1 Rad. 

.296 

.501 

1.234 

.545 

.089 

.346 

.605 

s 

346 

352 

1733 

1631 

Jii-18 

31P301 

Blank 

.102 

.301 i 

1.156 

.667 

.102 

.437 

565 ' 


.437 

.453 

27.68 

25.16 

31P501 

1 Rad. 

.301 

.501 i 

1.375 

.667 

.102 

.437 

.565 


.437 

.453 

31.57 

28.70 

«-16 

37P316 

Blank 

.125 

.316 

1.250 

.795 

.124 

314 

.610 


.514 

322 

40.17 

36.52 

37P501 

1 Bad. 

.316 

.501 

1.453 

.795 

.124 

.514 

.610 


314 

322 

4435 

4030 

H-13 

50P426 

Blank 

.154 

.426 

1.609 

.993 

.154 

.640 

.730 


.640 

.650 

68.67 

(C2.43 

50PG91 

1 Rad. 

.426 

.691 

1.875 

' .993 

.154 

.640 

.780 


.640 

350 

75.13 

6830 


'Both UNC and UNF threads are available in No. 10 and laroer sizes. 


CODE; Diameter and orip range as tabulated. First letter of type number indicates material; "S'* for steel, “SS" for stainless steel, 
and "BR" for brass. 

EXAMPLE: S25P296 — Steel J 4-20 internal thread .089 - .296 grip range. 


STANDARD PLUSNUT MATERIALS AND FINISHES 


Material 

Type No. 

Standard Finish 

STEEL 

C-1108* 

C-1110* 

Cadmium Plate — .0002* Minimum 
1 nickness will meet Federal Specirication; 
Q0-P-416b, Class 3, Typo 1 

STAINLESS STEEL 

430 

Pickled and Passivated per Federal 
Specirication QQ-P-35, Type II 

BRASS 

Alloy No. 260 

Bright as machined. 


•C-1100 and C-1110 steel may be used interchangeably; 
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PLUSNUT< 




• Superb pull-out strength 

• Wide grip rarige 

• Exceptional torque and thread strength. 


Developed specifically for automotive, electronic and ap- 
pliance assembly. Also, suitable for wide applications 
throughout industry. 

PLUSNUTS are blind, threaded fasteners recommended 
for rigid fastening in sheet metal, fiberglass and plastics. 
Slotted shanks split and form large flaps which evenly 
distribute installation and working loads over a large area. 
For example. PLUSNUTS provide excellent anchors for 
seat belts, car top carriers and mirror mounts. PLUSNUTS 
also offer solutions to many other fastening problems 
because of these outstanding advantages over other blind 
fasteners. 


SPECIFICATIONS 


■ "■ ■ ’ flat head - 






Thread 

Siie* 


No. 4-40 


Type 

Number 




.020 

.090 

..484 

.090 

.150 

,562 

.020 

.150 

.656 

.150 

.270 

.765 

.020 

,150 

.656 

.150 

.270 

.781 

.020 

.176 

.761 

.176 

.320 

.921 

.020 

.280 

1.000 

.280 

.500 

1.234 

.020 

.280 

1.141 

.280 

.500 

1.375 

.020 

.280 

1.218 

.280 

.500 

1.437 

.030 

.300 

1.562 

.300 

.690 

1.876 



D 

Max. 

M 

Nona. 

.169 

.169 

.250 

.250 

.208 

.208 

.335 

.325 

.241 

.241 

.340 

340 

.272 

.272 

.425 

,425 

J46 

346 

305 

.505 

.437 

.437 

370 

.570 

314 

.514 

.605 

.605 

.640 

.640 

.790 

.780 



Lbs./IOOO 


Brass 


and 

St. Steel 

2.21 

2.01 

2.60 

2.27 

4.84 

4.40 

530 

4.82 

5.80 

6.33 

0.51 

6.92 

8.72 

7.93 

9.67 

8.79 

17.83 

16.21 

20.41 

18.55 

31.15 

28.32 

35.26 

32.05 

47.07 

42.79 

61.50 

46.52 

66.83 

78.94 

94.03 

85.48 


*Bolh UNO arrd UNF threads are available m No. 10 and larger sizes. 

CODE; Diameler and grip range as tabulated. First letter of type nu nber indicates material: "S" for sleet, *'SS" lor stainless steel 
"BR” lor Brass. 

EXAMPLE: S10PI75 — Steel No. 10-32 internal thread .020 - .175 grip range. 
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APPENDIX C 


SUPPLEMENTAL COST DATA 


C - 1 ELECTRICAL EQUIPMENT 
C - 2 MECHANICAL EQUIPMENT 
C - 3 CONSTRUCTION 


APPENDIX C 


4 

J , 




r>|*i «i .* 




1976 Our 25th Year 


ELECTRICAL EQUIPMENT COMPANY, Inc. 


^exsixiaaC donlxackoxx 


fs/^tiitUnliaC and ClotTuntxaiat ^\\/Lxin^ 


PHONE 913 liT-SZi* 


P. O. BOX B9I 


Salinat Kansas 67401 


January 9, 1978 


Wilson & Company / 

P. O. Box 1648 k 

Salina, Kansas 67401 

ff 

Att: Jim Hall V 

Re: USD 306 

Southeast of Saline 
K-12 School Building 

Dear Sir; 

We propose to furnish labor and material to complete 
the electrical v^;ork for the Solar Energy installation 
according to revised drawings showing pump #6-8-&l0 
as spare pumps only. The starters for pumps 3-4-&S 
to be installed in existing motor control center. 

The starters for pump 7 and 9 to be separate starters. 
All control items furnished by others. 

All the above for Eleven Thousand Four Hundred Seventy 
Five Dollars ($11,475.65^ 

Sales Tax not included. 

Sincerely, 

Electrical Equipment Company, Inc, 




Lyle Scott 


cc; file 
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Ipu C K L E Y 

Incorporated aiechanicai contractors 

1600 EAST MURDOCK * P. O. BOX 515 W(CH/TA, KANSAS 67701 • PHONE 13161 763 5223 


January 9, 19/8 


Wilson ^ Company, Engineers and Architects 
P.O. Box 1648 
Salina, Kansas 67401 

Attention: Mr. Jiuncs M, ILill, III 

Re: Solar Energy System 

K-12 School, U.S.L). /<S06 
Saline Comity, Kansas 




/v 


J970 

'*c 11.-1 r') ^ 


Dear Jim: 


A review of cost panimeters of the above referenced project indicates that, based 
on recent system design mo<.lifications as itemized herein, we will be able to hold 
finii to previously proposetl contract dollar amounts; specifically dollar amounts 
as stated in a wi'itten proposal dated March 9, 1977, mid a verbal proposal (to 
modify domestic hot water circulation system) of July 8, 1977. We propose, there- 
fore, to provide a complete mechanical installation as defined in the previously 
referenced proposals, and modified herein, for the amount of: 

O NE HUNDRED SiyiT-'IIIREE THOUSAND SEV'EN HUNDRED and no/100 DOLUIRS -- $163,700.00 . 

System design modifications include: 

1. L, cation of the solar array approximately one hundred fifty (150) feet 
soutlieast of the building location. 

2. Installation of solar collectors in twelve (12) banks of twenty- five (25) 
collectors each. 

3. Installation of thick fiberglass insulation on above groiutd piping; 
equivalent thickness of urethane foam on below ground piping; a luminiun Jacket 
over insulation exposed to the weather. 

4. Installation of I\mips //P-3 and P-4 in parallel arrangement; installation of 
l\iiups //P-5, P-7 and l’-9 with l\mips //P-6, P-8 and P-10 provided to tlie owner 
as respective stajtd-by units. 


If 


you have any questions in rege 



/ Engineer/ Pro j cot Ntmager 


NOV/jm 
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225 SOUTH FIFTH • SALINA. KANSAS 67401 
P O BOX X PHONE. AC 913 827-2760 

1726 


January 19, 1978 


Mr. James Hall 

Wilson & Company, Architects 
631 E. Crawford 
Salina, Kansas 67401 

Dear Mr. Hall: 

Re Board of Education, Southeast of Saline, Kansas 
Unified School District No. 306 (USD 306) 

Solar Energy DSE 76-2 

We propose to provide the necessary supports for the solar heating units 
as per drawings to incLde the concrete bases, angle iron frames, and pipe 
supports for the mechanical pipe, including painting, for the total sum of 
$87,807.00 (Eighty-Seven Thousand Eight Hundred Seven Dollars). 


This proposal subject to review if not accepted within thirty days. 


Our 

breakdown is as 

follows : 






Labor 

Material 

Subcontract 

Total 

1. 

Excavation 

$10,923. 

- 

- 

$10,923. 

2. 

Concrete 

3,040. 

$ 5,900 


8,940. 

3. 

Structural Steel 

’ "^,760 

42,320. 


59,080. 

4. 

Painting - Labor 
and Material 


$ 6,864 

6,864. 

5. 

Fence 

1,000. 

1,000. 


2,000. 

Totals 

$31,723. 

$49,220. 

$ 6,864. 

$87,807. 



F. E. Frank, President 


FEF:e 
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APPENDIX D 


PICTURES 


D - 1 PRIMARY & SECONDARY HEAT EXCHANGER 
TANK TO HEAT EXCHANGER PUMP 

D - 2 COLLECTOR PANEL 
COLLECTOR FIELD 

D-3 PIPING SUPPLY 
PIPING RETURN 

D - 4 STRUCTURAL FRAMING OF ROWS 

STRUCTURAL FRAMING REAR VIEW 

D - 5 DOUBLE TIERED COLLECTOR ROW 
COLLECTOR FIELD 


APPENDIX D 


OJiOriAL PAGE IS 
OF POOR QUALITY 





VIEW OF PRIMARY AND DHW HEAT EXCHANGER 



VIEW OF STORAGE TANK TO HEAT EXCHANGER PUMP 


D - 1 







COLLECTOR PANEL WITHOUT GLAZING 



VIEW OF COLLECTOR FIELD 


D - 2 






SUPPLY PIPING 






I ^ 




VIEW OF DOUBLE-TIERED COLLECTOR ROW SHOWING PIPING 



r— -I — •*'' 


» *i ' v» ; J 'J I •» • •• 


VIEW OF COLLECTOR FIELD 


APPENDIX E 


OPERATIONS AND MAiNTENAMCt 


1. SYSTEM OPERATION SEQUENCE 

SYSTEM MAINTENANCE INSTALLATION 
Z PUMP - FLUID LOSS 

- POWER LOSS 

- PROPYLENE GLYCOLL 
X HYDROSTATIC TESTING 
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•U C K L E Y 

NCORPORATED MECHANICAL CONTRACTORS 

1600 C\5T MUKDOCK • P. O. SOX 515 • WICHITA, KANSAS 67701 • PHONi f3IAI 3A3-5223 


OPERATING and MAIhfTENANCE INSTRimONS 
FOR 

MECHANICAL EQUIPMENT INSTALLED IN 
SOUIHEAST OF SALINE-K-12 SCHOOL BUILDING 
SOLAR ENERGY APPLICATION 
MENTOR, KANSAS 


A. S 


System Operatic Sequ^ce 

(See Control Diagram for Equipment Designatitms) 


1. If inlet water ten?)erature at control 'Ti” rises above set point, 
heat rejection unit fan will run. 

2. When tdnperature difference between sensor "Si" in storage tank and 
sensor "S 3 " on collector plate rises above se- point on controller "Di" 
puip:> #3 or 4 and 5 will run. When temperature difference falls below 
set point, pimps will stop. When collector plate sensor "S 5 " tempera- 
ture rises above set point on controller "D 3 ", pimp #5 will start. 


3. When taroerature difference between sensor "S 2 " in domestic hot water 
tank and sensor "S 4 " in the storage tank rises above set point on 
controller "D 3 ", punps #7 and #9 will run. When tenperature difference 
falls below set point, pimps will stop. When domestic hot water 
tenperature rises above set point on control ’T 3 ", pumps will stop. 


B. 


stem Maintenance Installaticmi 
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Com p an y 

Engineers i 
Arc mitects I 
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6 Occober 1978 


UAi.irMA. Ky\rsic:/v« 07-10I 


Souchcasc of Sulinc, USD 306 
RR 1 

Gypsum, KS 67448 

Accn: Kr. Jim Buxcon 

Re: USD 306 K-12 School Building 

WCEA File: 73-59 

Dear Mr. Buxton: 


In reply to your letter of 4 Occober 1978, requesting information regarding 
the operation of the supplemental solar heating system, we wish to I 

advise you as follows: ^ 

1. In case Che circulating pump which circulates the antifreeze • 

solution does not function and the relief valves discharge antifreeze 
solution, we would recommend Chat you refill Che system to replace that j 
fluid which was lost after the circulating pump operation has been restored.! 

I 

i 

2. In case a leak develops in one of the rubber hose connections between | 

panels we would reconunend that you close the valves on the inlet and outlet I 
to the panel array which contains the leak and continue to operate the | 

rest of the system in the normal fashion. The fluid contained within that , 
panel array should then be drained and a repair effected. It will be 
necessary then to refill the panel array which has been drained. | 

t ' 

3. In case of a failure of the heat rejector during hot weather or any 
time in the event of a power failure if the system becomes hot, the 

relief valve’s will function to discharge fluid to present pressure 1 

build-up. After the power has been restored, refill the system. 1 

4. After the antifreeze solution has been added, there will not be a 
freezing problem in either of the panels or in the outdoor piping during 

the winter. It is important to realize that Che antifreeze solution | 

which is used to protect the system from freezing is 'ixture of 50 
percent propylene glycol and water wl>ich is an antifrt..zc fJuid used 
widely in the food processing industry. It is non-toxic. Tliis fluid - ! 

should not be confused with ethylene glycol which is commonly used in 
automobile radiators and is toxic. Under no circumstances should ethylene 
glycol ever be used in this system due to its toxicity. 
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® U C K L E Y 

1 NCORPORATED MECHANICAL CONTRACTORS 

1600 EAST MURDOCK • P. O. BOX 515 • WICHITA. KANSAS 6720J , PHONE 1316) 263 5223 

June 11, 1979 


Wilson & Company 
Box 16A8 

Sallna, KS 67401 

Attn: George Chitwood 

Re: Solar Energy Application 

K-12 School Bldg., USD /f306 

Dear George, 

Per your request, the following is a brief description of the system 
testing procedure that our personnel used on the above referenced project. 

In general - with the exception of solar collector arrays - system piping 
and components were hydrostatically tested at a pressure equal to that 
in the water main serving the building (approximately fifty-five (51) pslg). 
This pressure was maintained for a period of twenty-four (24) hours to 
verify system Integrity. 

Solar collector arrays were hydrostatically tested at a pressure of 
approximately thirty (30) psig. It was found that a static test caused 
the absorbers in the end two r three collectors of each array to "slide" 
in a direction away from the center of the array; this Invariable caused 
the header tube of at least one collector to slip out of its coupling 
hose resulting in a leak at that point. To correct this situation, we 
provided - with the collector Manufacturer's authorization - an internal 
shim and an external constraint to eliminate the aforementioned movement 
of the absorber. With the absorber slippage problem corrected, we were 
able to conduct successful hydrostatic tea's at thirty (30) psig for an 
appropriate period of time. 

Should you have any question in regard 
information, please advise. 


MCW/nc 


to the above or require additional 
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